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These double screened co-axial 
BICC Radio Frequency Cables were re- 
cently installed by the BBC in their new 
T/V Studios at Lime Grove, Shepherds 
Bush, London. They are used in the 
distribution network carrying television 
picture and other video wave forms to 
studios and control rooms throughout the 
building. For identification purposes 
BICC supplied these Radio Frequency 
Cables in seven colours. 

This is another example of BICC 
service to suit individual requirements. 


1.» RADIO FREQUENCY 
(ag CABLES 


BRITISH INSULATED CALLENDER’S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON, W.C.2 
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SETTING 
STANDARD Breet 


Ses th 
complete range of 
“Avo” instruments 

at the 


RADIO 
SHOW 


Stand No. 


EARLS COURT 


imperial Standards of Length 


In every branch of industry, in 
laboratories and scientific research establishments, in the 
services and, in fact, wherever electrical maintenance and 
measurement are of prime importance, “AVO” Electrical 
Testing Instruments maintain a reputation unexcelled for 
robustness and dependable accuracy. They are frequently used 


as a standard by which other instruments are judged. 


The model 7 Universal AvoMeter is a typical example 
of a modern “AVO” multi-range meter. It is a 
combination AC/DC instrument providing on a 5- 
inch hand calibrated scale 50 ranges of readings of 
Current, Voltage, Resi Capaci , Power 
Output and Decibels. The total resistance of the 
instrument is 500,000 ohms, and its small power 
consumption and precision accuracy make it the 
choice of radio, television, and electrical engineers 
throughout the world. 


Write fora FREE copy of 
the Comprehensive Guide 
te “Avo” instruments. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
WINDER _HOUSE~+ DOUGLAS STREET + LONDON: S.W.1 | Je/ephone: V/CTORIA 3404/9 
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FIELDEN | PRoximiTy METER 


4 


BALANCING AMPLIFIER VALVE 
Variable 


-— 
NETWORK B Sensitivity }—jVOLTMETER 
| "Set zero” BY | / 
= bolance I> 
— ee *Unbolance’ copacitance 


control 
or gg produced between probe 


= ond specimen. 


OSCILLATOR 


An indispensable tool for laboratory and workshop 
investigation of physical, chemical, and mechanical 
phenomena 

In most applications it is un- 


necessary to establish physical which may be resolved into changes in 
SS electrical capacitance (down to 0.01 pF.) 


For example, dimensional displacements, vibrations, € 
strains, surface irregularities, dielectric properties 
of solids and liquids, certain moisture content and 


coating thickness problems. INSTRUMENTATION 


Full details by return post from : h FIELDEN INSTRUME 
FIELDEN (ELECTRONICS) LIMITED, There is a TRUMENT 
“HH” Block, Paston Road, Wyth h . MM h * for most physical measurements 


Wy 


_— ee 


YOU CAN MAGNETICALLY RECORD 


using your Gramophone Motor as a Drive 


Necessary parts, also usable later for a more 

ambitious job, plans available, 1 Spool Diamond Magnetic 

Recording Tape and 1 take-up. spool, 2 Corner Brackets, 1 Roller, 

1 Record-playback Head Kit, 1 Friction Clutch, 1 Dual-purpose Supersonic Oscillator and Two- 

stage Preamplifier and your Radio Chassis. Set of parts £7 15.0 or items supplied separately 
Also Constructional Data for Wire and Tape Recorders 5s. 


PARK RADIO OF MANOR PARK, 676/8, 783 Romford Road, London, £.12 
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for Radar, Research and Industrial Applications 


The cathode ray tube is now accepted as an essential 
component in all electronic where it is 
eens to ee 
phenomena. As such it forms the basis of oscilloscopes, 
test apparatus, monitors, flaw detectors and numerous 
other research, industrial and communications equip- 
ments. The Mullard sapebull ciate sua talne bende 
been extended to meet my y these applications. 


TUBES FOR RADAR DISPLAYS. 

Of particular importance among this range are the 
Mullard C.R. Tubes MF31-22 (12-in.) and MF13-1 (5-in.) 
both of which are designed to meet the continuous 
operation and arduous conditions of service encountered 
in marine radar applications. Having long-persistence 
aluminised fluoride screens, these tubes are suitable for use 
in P.P.1. systems. 


SMALL TUBES FOR INSTRUMENTS 

A variety of 1}-in. and 2j-in. electrostatic C.R. Tubes 
with green, blue or persistent screens are also available. 
These tubes are all characterised by low inter-plate 
capacitances and are designed for operation with voltages 
from between 800 and 1,000 volts. These features, 

coud ce the das ton te ts ak 
standard B9G bases and have a seated length of less than 


Abridged technical details on the tubes for radar displays 
are listed below, Full data on the complete range of 
cathode ray tubes is available on request. 


Type 


Description 


Vn 
(v) 


MF 13-1 8” 


MF31-22 12” 


radar tube with metal-backed magnesium 
fluoride screen 


radar tube with metal-backed magnesium 
fluoride screen 


Octal J 63 


B12A 6.3 


STAND No. 75 
THE RADIO SHOW 
EARLS COURT 


‘Matlard 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
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for faster production 


uperspeed 


ACTIVATED / 


ROSIN CORED SOLDER WIRE 


On 7ib., Sib. and 
lib. reels and in 
Service packs. 


Complies with M.A.P. Specification 
D.T.D.599 and General Post Office 
Specification M.44/C. 


FR EE Enthoven Publications filled 
with valuable technical information on 
Solder and Fiuxes. 


H. J. ENTHOVEN & SONS LTD. 


Solder Manufacturers 


Head Office: 89 UPPER THAMES ST., 
LONDON, E.C.4 Tel/.: Mansion House 4533 


Grams: Enthoven, Phone, London, 


Works : 
CROYDON, ROTHERHITHE & DERBYSHIRE 


alsecays hace available a useful 
range of all teading 
manufacturers” service gear. 
Some examples are:= 


AdvcanceSignal Generator **E2”° 


Covers from 300 Kc/s to 100 Mc/s in six bands. A 
high-grade and accurate instrument at a 
£28.0.0 


reasonable price. 

Taylor Signal Generator *“65C" 
Known the world over as the discriminating service 
man’s choice. Coverage 100 Kc/s to 160 

£17.15.0 


Mc/s in seven bands. 
Taylor Oscilloscope **30A°’ 
A most useful general purpose ’Scope using 
a 3}” tube. £35.0.0 
% at +% 


Communication Receicers 


G.E.C. “BRT 400°° 


A 14-valve super-het of advanced design. We invite 
you to ask for a fully descriptive brochure on this 
outstanding example of British communications 
technique. From stock at Webb’s 

Radio. £120.0.0 
EDDYSTONE Communication 
Receivers are in continuous 
production, and consistent with 
priority commitments are 
always in stock at Webb's Radio 


Eddystone **740”"° 
A competitively priced receiver with full 
communications specification. 
Eddystone **750”° 
Uses "ea ty ge ia oa giving high 
signal/noise ratio and excellent 
sensitivity. £59.10.0 
Eddystone **680"° 


A 15-valve receiver for commercial and amateur 
work where consistency of reception is essential. 
Ask for fully descriptive brochure. (Supplies .of 
680” Receiver are effected by priority 
£98.0.0 


commitments). 
Any of the above apparatus can 
be made acailable under 


Webb’s Extended Payment Scheme 


ATTD Dc as, 

i ‘FR? 
14, SOHO STREET, OXFORD STREET, LONDON, W.1 
Phone : GERrard 2089. Shop Hours : 9 am.—S.30 p.m. Sats. 9 a.m —! p.m. 


£35.15.0 
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ae The Advance range covers 
15 ¢)s to 310 Mc's. 
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It is a fascinating pastime making your own 
personal recordings—and so simple that every- 
one can dp» it. The amazing Soundmirror 
Magnetic Tape Recorder will record with perfect fidelity music, from a song to a full 
orchestral score; speech and the fun and frolic of family parties, as well as important 
and tamily events such as weddings. Think of the pleasure these recorded items 
can give you when you play them back to entertain the family and your friends 


Models from £69.10. exclusive of microphone 


Call on your local radio dealer and hear your 
own voice recorded, or write for Brochure, 
which gives full details, to the manufacturers. 


[Now available in Engiand—the book 
\Magnetic Recording’’ by Dr. S. J. Begum. 


A comprehensive treatise. Price 25s. post 9d. extro.| 


“THERMIONIC PRODUCTS LTD. 


Head Office : Hythe, Southampton. : ; Phone: Hythe 3265 
Sales end Sermice Contree: nen Olean a" London Showrooms : Mortis House, Jermyn St., Haymarket,S.W.1. Phone : Whitehall 6422 


oot neni 


-towards perfection- 


Britain’s finest range of 


TUNER UNITS 


A precision engineered well LEI/2. Two T.R.F. for maximum quality from local 


FOUR POLE MOTOR FP 10 


balanced motor, designed to give 

constant, trouble free performance 

pee This motor . used LES. Superhet for more difficult reception areas, or 

extensively m many Wite an tape t..3 . 

bennsliene ded pieehenr bles | where greater selectivity than the LEI/2 provides. 

= monefectneed. . DT/4. The most famous tuner 

lote these features :—Pully pro- 

tected + Dual voltage range + | ofall. 

i masons" — field Selectivity Position |. T.R.F. 
il impregnated self aligning as ce 

bearings » Speed constancy and silent Speed (light) tgoo rpm. Torque | Selectivity Position 2. Superhet 

running. 3 inch ozs. Weight 17 Ibs. wide band. 


stations. 


Selectivity Position 3. Superhet 


TWO POLE MOTORS SRI & SR2. maximum selectivity. 


A rugged and highly efficient motor that will stand heavy | ; ; 
overloads, and for intermittent ratings is capable of giving up to | This tuner does not offer a compromise but 
twice the rated power. Used extensively in many motion displays, selectivity for local stations (1) more general recep- 
fans and gramophones now manufactured. SRI MODEL; Speed } P itivi 
(light) 2750 f.p.m. Torque 3.0 inch . ozs.—Weight 2.31 Ibs. tion (2) and full superheterodyne sensitivity and 
SR2 MODEL; Speed (light) 2750 r.p.m. Torque 2.0 inch ozs.— selectivity (3). 


Weight 1.7 lbs Leaflet with full details please write :— 


- : Pew THE LOWTHER MANUFACTURING CO. 
ee Le a d gE rs | n the ! r fi e id (The Laboratory Production Unit) 


Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Tel. Cradley Heath 6212/3 eer pond * apt) ; oe Bromley, 
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ANTEX | 


Television 


e 


ORE than 100 feet above ground level on the Shot Tower two standard 

“* Antex” aerials, specially mounted and installed, supply all the 

sound and vision signals for the television receivers at the Festival. An 

unusually high standard of performance was demanded, for despite the 

excellent signal strength from Alexandra Palace many disturbing effects 

were encountered from large metal structures locally. These were successfully 

overcome by the two “ Antex ” aerials that feed an interference-free signal 

through nearly 1,000 feet of co-axial cable to the Central Rediffusion Control 

room. From this point, cables connect to all television receivers at the 
Exhibition. 

See the Complete Antiferen:» Ranre on STAND No. 94, 
National Radio and evision Exhibi.ion. 


t 


ANTIFERENCE LIMITED-67 BRYANSTON ST-LONDON-W-1 
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MAINS TRANSFORMERS, FULLY INTERLEAVED. 
SCREENED AND IMPREGNATED. ALL GUARANTEED. 
ALL PRIMARIES ARE 200250 v. Half Shro . 


HSM63. (Midget). Output 250-0-250 v. 60 m/z., 
amps., 5 v. at 2 amps. 


HS63. Output 250-0-250 v. 60 ma. 


6.3 v. at 3 


amps....... 
HS40. Windings as above. 4 v. at 4 amps., 
t 


HS3X. 350-0-350 v. 100 mia 


Fuily Shrouded 
FSM63. (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 
amps., 5 v. at 2 amps 
Output 
FS2. 7 250 v. 80 mia 
F 300 


All the above have 6.3-4-0 v at a amps.. 
FS43. Output 425-0-425 v. 200 mi/a., 6.3 v. hong CT. G3 v. 
4amps.,C.T.5v.3 amps. Fully shrouded 
Output, 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
4 amps., C.T.5v. 3 amps. Fully shrouded 
F30X. Output, 300-0-300 v. 80 m/a., 6.3 v. 7 amps.. 5 v. 2 amps 
Framed. Flying leads 
F3SX. Output, 350-0-350 v 250 m/a., 6.3 v. 6 amps., 4 v. Bamps. 
4 v. 3 amps., 0-2-6.3 v. 2 amps Fully shrouded................ 
FS160X. Output, 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 63 ¥ 
Jamps.,5v.3amp. Fully shrouded.. : 
FS43X. Output, 425-0-425 v. 250 m a, 63 v. 6 am 
6 amps., 5 v. 3 amps. Fully shrouded 
HS6. Output, 250-0-250 v. 100 m/a., 6.3 v..6 amps., C.T. 5 v. 
3 amps. For receiver R1355. Half shrouded 
HSiS0. Output, 350-0-350 v. 150 m/a., 6.3 v. 3 amps 
3 arnps. Half shrouded 
F3é. Output, 250-0-250 v 63 v. 6 amps., C. T. 5 v. 
3 amps. Half shrouded. 
FS120. Output, 350-0-350 v. 120 m/a., 6.3 v. 2 amps., CT 63¥. 
2amps.,C.T.Sv. 3 amps. Fully shrouded.. 
Fs Output, 250-0-250 v. 80 mia., 6.3 v. at 6 amps., 
Fully shrouded an 
Output 230 v. at 30 m/a., 63%. at 1.5/2 amps. cipins 
350-0-350 v. 150 mi/a., 6.3 v. 4 amps.. 5 v. 3 amps.......... 
FSISOX. Output, 350/0/350 v. at 150 m/a., 6.3 v. at 2 amps., 
C.T, 6.3 v. at 2 amps., C.T. 5 v. at 3 amps. Fully shrouded...... 
The above nave inputs of 200/250 v. 


FILAMENT TRANSFORMERS 

F4. Output, 4 v. 2 amps. waials 

Fé. Output, 6.3 v. 2 amps 

F6éX. Output, 6.3 v. 0.3 amps 

FI2ZX. Output, 12 v. at | amp. 

Fi2. Output, 12.6 v. capped 6.3 v. at 3 amps.. 

F24. Output, 24 v. tapped |2 v. at 3 amps... 

Fi2 and F24 framed wich Fiying Leads. 
FU6. Output, 0-2-4-4-6.3 v. at 2 amps....... 
F29. Output, 0-2-4-5-6.3 v. at 4 amps. 

FU6 and F29 clamped with Flying Leads. 

FS. Output, 6.3 v. ac 10 amps. or 5 v. at 10 amps. or 12.6 v. at 
5 amps. or 10 v. at 5 amps. 

F6/4. Output, four at 6.3 v tapped at 5 v.at 5 amps. per winding, 
giving by suitable series and parallel connections 24 v. at 5 amps., 
20 v. at 5 amps., 18 v. at 5 amps., 15 v. at 5 amps., 12.6 v. at 
10 zmps., 10 v. at 10 amps., 6.3 v. at 20 amps., 5 v. at 20 amps. 
F5 and F6/4 framed with flying Leads. 

FUI2. Output 0-4-6.3 v. 3 amps. 

FU24. Output 0-12-24 v. | amps. 

The above have inputs of 200/250 v. 


ee & et bes yee 

MOPI. Ratios 26, 46, 56, 120-1 50 m/a. max. current. 
C.T. for Q.P.P. Class B., Ly Secondary 2/4 ohms. Top pane! 
and clamped, each....... 

OPI. Midget Power Pentode, 
Secondary 2/3 ohms, each 

Midget Pentode, ratios 45-1, ‘Secondary 2/3 ohms, 40 m/a. 

per doz. 39/6 

OPI0. 10/15 watts output. 20 ratios on Full and Haif primary 19/9 

OP30. 30 watts output, 20 ratios on Full and Half primary 28/6 

Williamson's O.P. Transformer to — . - sagged £4/3/6 

Chokes for Williamson's Amplifier 30H. I 
10H. at 150 m/a........ 

Choke C4, 60 m/a., approx. 8 H., 350 ohms. 

Choke CS. 40 m/z., approx. 5 H., 360 ohms.. 

Choke Cé. 50 m/a., 50 H., 1,500 ohms. 

C7. 9 mi/a., 180 ohms, clampsd 

C8. 360 Micro henries clamped... 

Belling Lee Co-Axial Plugs. Type 642 

Belling Lee Co-Axial Sockets. Type 604) 8 each 


cw.o. soe W- «n € for carriage), all orders over €2 carriage paid. 
Trade and also Export enquiries invited. 


H. “ASHWORTH (Dept. W.W.), 
676, Gt. Horton Road, Bradford, Yorks. 


5-4-0 v. 


100 m/a.. 


ratios 30, 60, 90-1, 
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Offer the BRADMASTER 
Model 5 Tape Desk 


Built to professional standards. 

Two speeds—3# and 7} inches per second. 

Fast wind and rewind—full reel rewound in It, minutes. 

Heavy alloy flywheel. Freedom from “ wow "' and “* flutter.” 
Double servo brakes on each hub. 

Push Button control. 

Three heavy duty motors. 

Three shielded Bradmatic heads. 

Size : I3fin. x 1S}in x 6tin. deep. 


Owing to the considerable rise in the cost of materials and etc., it has 
been necessary to increase the price of the model 5 tape desk. The new 
price, to take effect from ist August, 1951, will be £41. This will 
include the price of the plugbox which is now fitted to all standard 
machines. 


Hi-fidelity magnetic sound heads : 
= 5 R.P. (record/play head) 
pe 5 E (erase head) 
Sener fidelity magnetic sound head, type 6 R.P. 
(record/ play head) 
Composite screening cans (constructed of ste 


@ each 
0 
) 
and mumeta!) oon : 
) 
0 
0 


Oscillator coils 
Tape on 7in. reels, 1,200ft. 
rg type 65. 
E.C Grade “A” .. 
Durex type, MC 1—Il 
Amplifiers and Microphones supp i 


Trade Supplied. Send for Lists to the Sole Manufacturers : 


BRADMATIC LIMITED 


STATION RD. - ASTON ~- BIRMINGHAM 6 
Phone: EAST 0574. Grams: Bradmatic, Birmingham 


ICS HOME STUDY 
backs radio experience with 
sound technical knowledge 


MANY men who wished to link their 
technological background have received successful instruction by means of 


radio experience with a sound 


an ICS Course. Its value has been proved not only to amateurs but to men 
who already have a professional interest in radio = — engineering, 
including those taking qualifying . also, to 
students who wish to prepare themselves for a a ‘in ‘this field. Courses of 
instruction covering radio and, if necessary, television, include the following: 
Complete Radio Engineering . Radio Service Engineers . Radio 
Service and Sales . Advanced Fw ew Wave Radio - Elementary 
Electronics, Radar and Radio . T ZY 


And the foil ig Radio E 

British Institution of Radio Engineers . P.M.G. Certificates for 
Wireless Operators . City and Guilds Telecommunications . 
Wireless Operators and Wireless Mechanics, R.A.F. 
Students intending to sit for the above 1952 Examinations should enrol 
NOW for Courses in preparation. 
Using a specially prepared study programme students will complete their 
Course, with time for revision, before the examination date, when they 
will sit with full confidence of success. 

(I.C.S. Students are coached until successful) 


Write today for our FREE ** RADIO” booklet which fully describes 
the above ICS Courses and the facilities for the complete study of Radio 
and/or Television technology. The ICS Advisory Department will also give 
free and impartial advice on the need for and the means of instruction. 


GENEROUS DISCOUNT GRANTED TO ALL MEMBERS OF 
H.M. FORCES. 


Grlornational 
CORRESPONDENCE SCHOOLS 


Dept. W.L.25., International Buildings, Kingsway, London, W.C.2. 
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Introducing the lesser known 


pages of our catalogue 


LIMITED 


MARCONI INSTRUMENTS 


TRANSMISSION MONITOR 


Type OA !18¢ 


TRANSMISSION MONITOR OAI18C covers 
wavebands 12 - 100 metres or 190 - 1650 
metres. Direct-calibrated instruments 
read Noise Level in db., percentage 
Distortion and Modulation percentage, 
an Over-Modulation warning light is 
incorporated. The main components 
comprise Modulation Measuring Unit 
incorporating peak modulation monitor 
and noise and distortion measuring 


MARCONI! INSTRUMENTS LTD., St. Albans, Herts 


¥ 


\ 
4 


circuit; a Filter Unit (single or six- 
frequency) ; single of six-frequency 
Oscillator Unit for test-modulating the 
transmitter giving 4 high purity wave- 
form output with variable output control; 
and a Power Unit supplying from a.c. 
mains both Oscillator and Modulation 
Measuring units. Aerial terminating 
unit, connection panel and jack panel 
are embodied in the standard equipment. 


Telephone: St. Albans 6161/7 
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rae MICROAMPS D.C. 


wee 


SENSITIVE PANEL MOUNTING METERS 


For particulars of these and our full range of measuring instruments write to :— 


BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT: HERTS - Telephone : RADIlett 5674-5-6 


“CAVEAT EMPTOR’ 


LET THE BUYER BEWARE! ! 


Since the commencement of our business 
we have followed the policy of “ Fair 
Trading '' and the Latin tag mentioned 
above is not applicable to us. 

Quality goods at a fair price makes it 
possible for out of town buyers to order 
with confident knowledge that everything 
despatched to them will be of first-rate 
quality, condition, and price, E.G., 


Hi-Stab Resistors :-—1°, 2%, 5%. 
Oak Switches—to your specification. 
T.6.C.—Dubilier—Electrolyptic Condensers. 
B.V.A. and U.S.A. Valves and Cathode Ray Tubes 
Vitreous Resistors. 
Avo and Taylor Test Equipment. 
Bulgin & Belling Lee Components. 
Whartedale, 8.T.H., Vitavox & Plessey Speakers. 
Gram Motors and all the component} for 
The “E.E.”" and Viewmaster Televisors. 

And of course, 


The Williamson Amplifier. 


TELE-RADIO (1943) LTD. 


177, EDGWARE ROAD, LONDON, W.22 
"Phone : PAD. 5606 Shop Hours : 

PAD. 6116 Mon.—Sat. 9 a.m.—6 p.m 

Thursday 9 a.m.—! p.m. 


be 
SIZE 24” 34” 5” 
RANGE 25:A 10uA 10uA 


to to to 
50A 50A 50A 


(Prices on application) 
$.50 type Microammeters are 


stocked by Messrs. M. R. Supplies 
at New Oxford Street, London, W.1. 


All sizes available with 
MIRROR SCALE 
lst Grade Accuracy 


ANOTHER BOOK — 
by G. A. BRIGGS * 


FOR SOUND ENTHUSIASTS 
AND MUSIC LOVERS 


190 pp., printed Fine Art paper, size 
82 x 54, bound full rexine. 

102 figures of which 27 contain 75 original 

oscillograms of sounds and piano tones. 

Eighteen chapters including — History and 

Construction of the Piano; Strings; Tone, 

Toning and Tuning; Touch and Tone; Vibration 

and Harmonic Analysis; Room Acoustics; Record- 

ing and Reproduction; The Teaching Angle; and a 

chapter on Pianists including INTERVIEWS WITH SEVEN 

WELL-KNOWN ARTISTS. 

AN INVALUABLE GUIDE TO ALL PIANISTS, 
STUDENTS AND TEACHERS AND TO ALL IN- 
TERESTED IN SOUND AND REPRODUCTION. 

*Author of Two Practical Guides to Good Reproduction 
DOCUMENTED — AUTHORITATIVE — ILLUSTRATED 
LOUDSPEAKERS by G. A. Briggs 
The Why and How of Good Reproduction 3rd Edition 
(Sth impression) A standard reference book, 
written in the author's attractive style, it answers 
the numerous questions that arise in connection 
with the reproduction of sound via the 

Loudspeaker 
36 illustrations 88 pages, 5/-. (5/3 post free) 


SOUND REPRODUCTION by G. A. Briggs 
indispensable, both to the expert and to the 
amateur enthusiast, the second edition of this 
authoritative work provides full information and 
detailed guidance on a variety of subjects ranging 
trom cabinet design to needles and grooves. 
248 pages, 193 diagrams. 

Bound Full Rexine 10/6 (I1/- post free) 


PUBLISHED BY— ; 


WHARFEDALE WIRELESS WORKS TEL.: DLE 461 
BRADFORD RD., IDLE, BRADFORD, YORKS. 
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The Key-Leather Co. Ltd., saves labour 
and material costs on K.L. Car Heater 
fixings by using 7 Spire Speed Nuts on every 
heater. Spire is the name. Speed is the 
reason. Spire Speed Nuts make faster, 
easier assembly — and that means saving. 
But not saving at the expense of perfor- 
mance. These self-locking fasteners are 
functionally better than the old methods 
they replace. Each fastener saves 50/75% 


on weight of material used. 


pire 
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are ¥ 


ov fixet 


Two SNR Spire Speed 
Nuts secure the mount- 
ing bracket. 


Two SNJ Spire Speed 
Nuts each side permit 
the blind assembly of 
the case. 


One SCL Spire Speed 
Tubular Clip secures 
the plastic emblem as 
a final operation. 


SPEED NUTS fastest things in fastenings 


SIMMONDS AEROCESSORIES LTD., Byron House, 7-8-9 St. James's Street, London, S.W.1. 


Enquiries to: 


Head Office and Works: Treforest, Glamorgan. 


Also Birmingham, Stockholm & Meibourne. 


CRC 238 
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Government Surplus— Delivery from Stock 


TELESONIC 4-VALVE | ph al PORTABLE 
Fixed Range). Type YA4015 


Includes three XH and one XP Hivac midget 
valves. Can be adapted for Deaf Aid or Midget 
Receiver, but we do not supply information 
on this point. Batteries required 3 v. | 
97 v. H.T. In metal case, size 53 x 7 x 2in. 
Weight 41b. less batteries. Carr. and 

. = 
packing 2/6 
Iilustration shows chassis partly removed 
rom cabinet 


PHILCO 5-VALVE (Reconditioned) 
SUPERHET RECEIVERS. 


A.C. or AC./D.C., 200-250 v. Built-in &in- 
mains-energised speaker. In walnut cabinets 
soiled) size approx. 19 x 13 x l0in. Every 
set has been overhauled at works, 
2-waveband (Med. and Long) 
+-waveband (Short, M. & L.) 


2410 0 
2610 0 
Plus Carriage and packing 
jor INLAND ORDERS... ‘ oe 
for NORTHERN IRELAND 17/6 
Only by purchasing a large consignment are 
we able to continue offering these excellent 

sets at such bargain prices! 


WALKIE-TALKIE (Tr itter and R ) 
CHASSIS Type 38 Mk. 11. Range 7.4-9 Mc’s 


Requires 3 v. L.T., 120/150 v. H.T. In pertect 
working order. Complete with four APR12, 
one ATP4 valves, one pair throat mikes, 
pair headphones and aerial. In metal case. 


Free wiring diagram. Batteries not £3.8.6 
supplied. Carr. and packing 2/6. 


=——-— 


VIBRATORS, 2-VOLT 
T 7-pin self- 
Output 

ui A 60 mA. 
Made by Electronic 
Laboratories Inc. 7/6. 


NEW NIFE ACCUMU- 
LATORS. 25 v. 2% 
amp. /hours for 8 hours. 
Size 3 x 44 x iin. 
(Flat) 6/6, Post and 
packing 9d. 

MAP READING 
TORCH. Powerful mag- 
nifying lens, 3in. diam. 
In bakelite case. Fitted 
with dimmer switch. 
Takes two U2 cells. 
With bulb, less batter- 

6 


1es, le 


SIMPSON biden 
Coil OHMMETER 


Two-range 0-2,000 
ohms, 0-200,000 ohms. 
Size 3 


A Fine Opportunity 

NEW INERT CELL 

ACCUMULATORS. 
Everlasting. 
No acid or 
charging re- 


WESTINGHOUSE 
METAL RECTIFIERS. 
Type H.T.10. 33 fins. 
Size 6 x 23 x 2hin 
15/-. Carr. and packing 
1/6. 


& 
SPECIAL NOTE 

Carriage and packing 
charges and post paid 
items refer only to 
INLAND ORDERS 
Orders for delivery 
outside Great Britain 
involve additional car 
riage rates. 


& 

We do not issue lists or 
catalogues 

See p. 39 July issue 
and watch for our 
announcement next 
month for other bar- 
gains. 


23 LISLE ST. (GERrard 2969) LONDON, W.C.2 


Glosed Thursday 1 p.m. Open day Saturday and weskdass 9 a.m.-6 p.m. 
rt 


3 WAY PICK-UP FOR STANDARD AND 
LONG PLAYING RECORDS 


, 
ee ie 


Goldring introduces Pickup 150, incorporating the first British 
Magnetic Cartridge. Cartridge 150X available separately. The 
movement of this Cartridge is of balanced armature construction, 
and combines high output with wide frequency range and excep- 
tionally low tracing distortion. Needle armature is easily replace- 
able by user. 


| Data 78 r.p.m. _|« 45 and 334 rpm. rem. | 
Armature resonance | 16 kc/s 9 ke/s | 
Output 70 mV | Equivalent to 150 mV | 
on 78 r.p.m. 
rae — 15-20 grms. : _— 
Load «-- | kD | 
Stylus 003 code blue | ry ais yellow |. 


Comprehensive information service on circuitry available to users 


Write for full technical information to :— 


ERWIN SCHARF 
49-5ia, DE BEAUVOIR ROAD, N.! 


Telephone : CLissold 3434 


THE TALK OF 
MODERN BUSINESS 


Seer 
Lepeeneeeerh 


— 


is the “DICTOREL” 


This is the machine YOU have been waiting for—but you 
need wait no longer, because A.C.E.C. can supply you without 
delay. It.is the last word in dictating machines, and has just 
the features every executive dreams of—unerring efficiency in 
“ taking down ™ by a secretary who does not interrupt, catches 
every word and, by the flick of a switch, reads back exactly 
what you've said in the way you've said it! If you wish to 
correct your last sentence, you simply re-dictate the improve- 
ment you want, and the previous wording is automatically 
obliterated by recording the new. 


Exclusive distribution in England and Wales by : 


THE TREVOR-JOHNSTONE CO. LTD., 
169-174, SLOANE STREET, LONDON, S.W.!. Tel: SLO 6198-6199 


Exclusive distribution in Scotland by : 


LAND, SPEIGHT & CO., LTD., 
73, ROBERTSON STREET, Glasgow, C.2. Tel; Central 4955 


ATELIERS DE CONSTRUCTIONS 
ELECTRIQUES DE CHARLEROI! (Belgium) 


56, VICTORIA STREET, LONDON, $.W.!. Tel: ViCtoria 3662 
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rectifiers 


& 
s 
for the radio industry 


© 
a 
® HEREVER a radio or television diagram shows a rectifier 
a operating at 0.5 Volts or higher, at a frequency below 5 mc/s, 
2S there is almost certain to be a SenTerCel Selenium Rectifier which 


= will do a better job because it : 


@ Saves space and weight. 
© Reduces wiring. 
© Withstands an unlimited instantaneous overload. 
© Reduces heat dissipation. 

© Needs no “warming-up” period. 

© Saves the cost of a valveholder. 

@ Is practically indestructible in service. 

© imposes no limit on the size of the reservoir capacitor. 


Piease @ Is low in cost. 


ye 


Standard Telephones and Cybles Limited 


Registered Office: Connaught House, Aldwych, London, W.C.2 = Ss 
RECTIFIER DIVISION : WARWICK ROAD : BOREHAM WOOD : HERTS Se 


Telephone : Elstree 2401 Telegrams: SenTerCel Borehamwood 
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OLYMPIA 


SPACE APPLICATIONS URGENT 


Intending exhibitors should apply for space 
without delay. Manufacturers who have not 
received an application form should write at once— 


FOR THE LONDON SECTION TO: 


The Commercial Relations and Exports Department, 
Board of Trade, Lacon House, Theobalds Road, London, W.C.1. 
Telephone: CHANCERY 4411 

FOR THE ENGINEERING AND HARDWARE SECTION TO: 


CASTLE Birmingham Chamber of Commerce, 
95, New Street, Birmingham, 2. 
BROMWICH Telephone: Birmingham MIDLAND 5021 


BRITISH INDUSTRIES FAIR - MAY 5-16, 1952 


—~ Several of the scientific 

asee. DORLEC instruments — in 

: the Festival of Britain 

exhibition are housed in 

C A er | N E T Widney-Dorlec cabinets. 
If you do not already 

know about this unique 

HIGH VOLTAGE Ss yY S T E M cabinet system, write for 
TRANSMITTER CAPACITORS — 


Here =ooen jast two examples from tee 
comprehensive “ Cyldon " 


From MINIATURE TRIMMERS to 


ompression Trimmer 
3 forms in which this 
Trimmer 


use in small coll packs etc Although 
No. 19, illustrated, is a dual suitable for 
trimmer on & common base. very small 
No. 19a is a dual trimmer with equipment, its 
® steel strip tapped 8 B.A range of maximum capacities—up > 2 Sg 
for mounting. No. 19g is a give: it wide application. 
multi-way trimmer ip 2, 4, or illustrated, is for chassis ~~ Sty pe ve 
6 sections, banked ip mixed suspension. (Illustration is of under side. 
capatities to customers’ specifi- No. 25g is @ multi-way assembly tor coll 
cations. Each is tested for packs, fixed station trimmin; ing, etc.. on a 
insulation breakdown through- mounting plate pierced for chassis or stand- 
out ite capacity range at 250 vy off mounting. In units of mixed capacities 
bo. to & maximum of six banks. 
e Enquiries invited from | uipment 
™M ers and Wh rade only. T , ‘ 
Full details of the complete “ Cyldon "’ range and list of Agents : echnical Adviser : ©. H. DAVIS 
for Home and Overseas available from the manufacturers : z , EE ie 59 BROMPTON ROAD 


LONDON, & W.3 


SYDNEY S. BIRD & SONS _LTD ROOULT . 
; ees 3 : HALLAM SLEIGH & CHESTON LT 
*UAU VF v WIDNEY WORKS BIRMINGHAM 4 


ESTABLISHED 1896 


Prome: Ascan Cross OF19 ® vman * Grae: Superfine Grrmungham® 
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IN THEORY AND LPRACTICE... 


SYMBOLS OF 


Quality and 
Reliability 


THE Osram RANGE OF M-I-N-I-A-T-U-R-E'S 


THE GENERAL ELECTRIC CO. LTDO., MAGNET HOUSE, KINGSWAY, W.C.2 


CLEAR PICT URES 


im poor 


The models 63 and 63A have been 
designed for maximum performance 
im fringe and difficult reception 
areas. Since the reception of your 
TV receiver is wholly dependent on 
the efficiency of the aerial system, 
the Aerialite features of greater 
gain, broader bandw.dth and 
sharper directivity are very worth- 
while. There is every reason why 
you should specify Aerialite for 
your TV aerial if you wish to ensure 
strong, clear and interference-free 
pictures. The models 63 and 63A 
are priced at £11.15.0 and £12.5.0 
respectively, complete with 10ft. 
masts, lashings, etc. Models with 
14ft. masts are available at 17/- 
extra. Aerialite are manufacturers 
of a comprehensive range of TV 
and radio aerials as well as coaxiai 
and R.F. cables. 


CASTLE WORKS STALYBRIDGE CHESHIRE. 
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“You” re CERTAIN to get 
it at ARTHURS!” 


%& VALVES: We have probably the largest stock of 
valves in the country. Send your enquiries. 
AVO METERS IN STOCK 


wy Duty 
Avo Minor, AC/DC model 
Electronic Test Meter 
Signa! Generator 
Valve Characteristic 
Universal Bridge 


* Cossor Oscillograph Model 1035 £85.0.0 
TAYLORS METERS. List on request. 


DECCA PICK-UPS 
DECCA HEA 


All goods offered subject to price altera- 
tions and being unsold. 


eeaeses OLDEST LEADING 
ADIO DEALERS 


Y. LTO. er 0. 
PROPS: ARTHUR = wadteade 
Our Only Address. ry House, 150/152 Charing Cross Rd. 
London, W.C TEMple Bar 5833/4 and 4765 
ELECTRICAL, TELEVISION & RADIO ENGINEERS 


TRANSMITTERS 1154 3 band in transit case, 
£7/10/-, carriage paid. 

RECEIVERS, TYPE 1155, £12, carriage paid. 
SPEECH AMPLIFIER (British made) for Trans- 
mitter R.C.A. ET4336, complete with all valves, £26 ea. 
BENDIX FREQ.-METERS TYPE BC221I, complete 


£30 ea. 

AR88 RECEIVERS (LF), £50 each. 

TUNING UNITS FOR BC375E TRANSMITTER. 
TUS-6-7-8-9-10 and 26B, 22/- each. 

IDEAL 25-WATT TRANSMITTER, Army Type 
No. 12. Frequency coverage |-17.5 Mc/s. in your 
switched bands, C.W. and phone, built-in modulator. 
Operated from A.C. mains 100-250 volts, complete 
with all tubes and delivered, £25 each. 
WAVEMETER CLASS D, No. | (for use with 
WSI9 and 22). 2 bands 1900 kc/s—4000 kc/s. and 
4000 kc/s.—8000 kc/s. Also | Mc/s Check points. 
Operates from 6 volt D.C. supply. £7/10/- each. 
Carriage paid. 

BC61I0 FUSES. Edison screw fitting, 1/6 ea. 
HALLICRAFTER MAINS TRANSFORMERS, 
for $20 Receivers, 32/6. 

HALLICRAFTER OUTPUT TRANSFORMERS, 
for S27 Receivers, 22/6. 

LORD MOUNTINGS (Rubber to steel shock 
absorbers), set of four 1/6. Enquiries for large 
quantities invited. 


McELROY-ADAMS MFG. GROUP LTD. 


(Sole concessionaires. U.K. for Hallicrafter c ation 


46 GREYHOUND ROAD, LONDON, W.6. 


Cables: Hallicraft, London. Phone: FULham 1802. 


AucustT, 1951 


A 
-eLdlllingh, lve to ra usual, bool, gi tbesl 
ter acl seoerriontt bot de Feel vallin oud, at lhe rssater 


(Calas produals chan, Jor th Fativel 04 las to 


INDUSTRIAL ELECTRONIC METAL DETECTOR (KELVIN HALL, GLASGOW) 


MICROSECOND COUNTER CHRONOMETER (LAND TRAVELLING EXHIBITION) 
UNIVERSAL VALVE TESTER (POWER AND PRODUCTION PAVILION) 
MICROSECOND COUNTER CHRONOMETER (DOME OF DISCOVERY) 

LARGE SCREEN TELEVISION EQUIPMENT (THE TELEKINEMA) 


SELECTION OF CATHODE RAY TUBES (TRANSPORT AND COMMUNICATIONS PAVILION) 


SELECTION OF PHOTO-ELECTRIC CELLS (TRANSPORT AND COMMUNICATIONS PAVILION) 


GEIGER-MULLER TUBES (SCIENCE MUSEUM EXHIBITION) 


4 oeictasLily att, the Keeton Yuntul al Che, South 
Gash, dusplays 0 Ciatil Cathode Key late 


CINEMA-TELEVISION LIMITED 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON : §S E 26 
Telephone: HITher Green 4600 


CINTEL 
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CHANNELISED TRANSMITTERS 
(HC. 100 SERIES) 


Output: 400 watts for all transmissions. 
Frequency Range: 2 Mc/s to 27.5 Mc/s. 
Transmission : 
Telephony, (high level modulation). 
Telegraphy :—C.W. on/off. M.C.W. 
Frequency Shift. 
The Series comprises nine standird editions 
offering :— 
Simultaneous Operation on 2, 3 or 4 pre- 
selected frequencies, depending on the types 
of transmission chosen. 


Local or Remote Control:of each channel. 


MARCONI commuUNICATION SYSTEMS 


SURVEYED - PLANNED - INSTALLED - MAINTAINED 


MARCONI’'S WIRELESS TELEGRAPH CO. LTD - MARCON! HOUSE - CHELMSFORD -. ESSEX 


BRIERLEY MICROARMATURE PICKUP | be VARIAC oi 


One result of our removal! to Kirkby is the possibility Regd. Trade Mark 
of increased production. 


We are now able to produce our well-known ! n fi n i t e ! y Va ri a b ! e 


Microarmature Pickups fitted with a Diamond Point 


in reasonable , VOLTAGE REGULATING TRANSFORMER 


quantities. 


The prices are as 
follows : 


Type JB/P/A/IMD 
(LP) . ie 


£6 


Purchase Tax on 


above .£2.12.0 j 
Mumetal screened Photograph of A. Standard Needie, 


Coupling Trans- 


former type B. Miniature Needle and C. 
T/A. £1.5.0 Brierley Microarmature. 


The Microarmature types using Tungsten Carbide Points are now 
discontinued 

Two points should be noted. |. There will be no alteration as 
regards the Ribbon Pickup. 2. Not only can supplies of raw 
materials—even for pickups—be difficult but che demand is at this 
stage an unknown factor 


J. H. BRIERLEY (Gramophones & Recordings) LTD. 
KIRKBY TRADING ESTATE, 


LIVERPOOL 


Smooth Control 


Linear scale, 
various mark- 
ings. 


115 or 230 volts 
service or others 
if required. 


Special types 
for 500 cycle or 
2,000 cycle, etc., 
can be supplied 


Low  tempera- 
ture rise. 


Bench or pane 


| type mounting 


eversible shafe. 


Write for C 


Reasonable over- 
load capacity. 


Output in- 
dependent of 
load. 


Single or duplex 
voltage outputs. 
(Type 100 RM 
2B). 


Supplied with or 
without screen. 


Ring -type 
laminated core. 


The illustration 
shows Types 
200 


dota 


CLAUDE LYONS LTD. 


ELECTRICAL & RADIO LABORATORY APPARATUS, ETC. 


180 Tottenham Court Road, London, W.1!, and 


76 Oldhall Street, Liverpool 3, Lancs. 


AucustT, 195] WrreELess Worip 


‘Frequentite’ is the most suitable insulating maierial for all high frequency 

applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I!!. Telegrams: Steatain, Stourport 
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AMBASSADOR ) 


; Present with Ride 
TV fe 
CORNER 
CONSOLE 


Specially selected for 
the Festival of Britain 
and showingin Homes 
and Gardens section 
and Land Travel 
Exhibition. 


Most pleasingly styled 
of any television 
receiver, 
Fits into the corner 
of a room and 
—— easy viewing 
or all on its full-sized 
12” aluminised screen. 
Obtainable only from 
your AMBASSADOR 
agent. 


The Police “999" emergency call system depends for it ore 
successful operation on instantaneous radio communicatior | €BS .17.6 
between Police headquarters and the fleet of patrol cars. Radio | 
equipment in the patrol cars is used Under the most arduous | Literature gladly sent 
conditions but it must be available for instant use 24 hours in | 
the day. 

No wonder then that more and more Police authorities 
throughout the country are using G.E.C. quartz crystals in their 
radio equipment. 

Pioneering research and experience in making over a million : - = ; i 
units, ensure a product of the highest quality. For all your AMBASSADOR RADIO ‘ PRINCESS WORKS ° BRIGHOUSE YORKSHIRE 
quartz crystal requirements be sure to specify G.E.C. ————— : 

Quick delivery service for urgent requirements for experi- 
mental or replacement purposes. 

Write for our leaflet QC.4904, 


— if you connect it 
with flex to your main 
set you will then have 
radio in two rooms at * 
the same time. Yes, 
it is lovely isn’t it? 
This one is called the 

f ; Major—a lovely cabinet—in fact 
\— a lovely speaker for the sitting-room, Sir. Yes, 
it stops all that messing about when you have company— 
no need to move your main set about if you have a 
Richard Allan speaker. Yes Sir, £3 150. Thank you, Sir. 


Consider these advantages and buy a 
Richerd Allan extention speaker. 


BABY ... 47/6 MINOR ... 63/- MAJOR ... 75/- 
STANDARD DE LUXE CONSOLE PRESTIGE 
£412 6 a 00 a9 6 i419 6 


SALFORD ELECTRICAL INSTRUMENTS LTD 


PEEL WORKS, SILK STREET, SALFORD 3, LANCS. | e 
A Subsidiary of 
THE 


GENERAL ELECTRIC CO. LTD., OF ENGLAND 


es §«—-RADIOLTD, BAFFLETTE HOUSE, BATLEY, YORKSHIRE 


Please note that ‘“‘ BONNIE” and * JUNIOR” models are now out of 
production. 
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MODERN 
CAPACITOR 
ENGINEERING 


> * 


~ DUBILIER 


HIS modern method of mounting Dubilier 
Drilitic Capacitors enables the maximum 
advantage to be secured from the improved 
electrical characteristics and size reductions, and 
is one instance of modern capacitor engineering. 


No loose parts, clamps, screws or rivets are 
necessary——a slight twist of the mounting ears 
and the capacitor is fixed. For chassis capacitor 
isolation, bakelite mounting plates are supplied ; 
metal plates are available with identical centres 


Wrretess WorLD 


CAPACITORS 


for general replacement purposes of the older 
type capacitors and for interim tooling period. 


Ear Mounting Drilitic Capacitors type C.T.E. 
and C.R.E. have hermetically sealed searuless 
drawn aluminium containers, have solder tags 
and are supplied in the usual capacitances and 
voltages. 


Comprehensive catalogues giving detailed in- 
formation of Dubilier capacitors and technical 
service are available upon request. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, N. ACTON, LONDON, W.3 


Phone: Acorn 2241 (5 lines). Cables: Hivoltcon, London. 


Marconi International Code. Grams: Hivol . We hy London 


Pp 


D486 
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VALVES!! TUBES! 


RECEIVING. TRANSMITTING, MAGNETRONS. KLYSTRONS, 
CATHODE-RAY TUBES, PHOTOCELLS, ETC. 
First Grade Quality - British and American Make - No Dollar Expenditure Involved 
LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


Write or 'Phone:— 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 


Telephone: STAINES 3971 Telegrams: ‘“‘ Shemanskee”’ Staines. 


PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


scorkshop 


_- ™ CELESTION 


: wt 1 be 
THE TELEVISION & smo Tame in ound Keploducti 


RADIO SERVICE ENGINEER'S Because no radio receiver can give better reproduc- 
MASTER TRIMMER KIT tion than its loudspeaker permits, Celestion has 
always been the first choice of discriminating 
1 Serewdriver, buyers. There is a comprehensive range of models 
1 End Trimmer. 1 Set of Feeler Gauges. with characteristics to suit all requirements. 
1 Side Trimmer. 1 Set of six Box Spanners Write today for details. 
1 Vaxley Switch Contact from 1 to 8 B.A. 
Adjuster. 1 Set of four Spanners WHOLESALE ENQUIRIES to CYRIL FRENCH LTD. : 
} Low Capacity Trimmer. from 0 to 8 B.A. ‘ High Street, Hampton Wick, Middx. (KIN 2240). A 


in durable biack ackle finish metal case. | 
R crackle ROiy 


Contains: 


Export enquiries invited 
SEND YOUR ORDER TO 


J &S NEWMAN LTD 100 HAMPSTEAD RD. N.W.1. | Phone 
3 3 «Tel: EUSton 5176/7 Emberbrook 3402-6 
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TAPE RECORDING and Playback EQUIPMENT 


Behind the model PMR/1 is more than twenty years’ experience 
in the design and production of high quality sound recording equipment 
for the professional user. 


This ‘up-to-the-minute tape recorder is essentially simple to handle, load 
and unload with tape. The complete mechanism for record, high-speed 
wind-back and wind-on, and playback is controlled by one knob only. 
Three separate motors are employed, one each for the capstan head, the 
magazine reel and the take-up reel. In this way, by eliminating belts or 
other transmission units, long-sustained consistent performance is assured, 
and maintenance problems are virtually non-existent. 


The tape speed is 74 in. per second, giving a continuous recording time ot 
30 minutes with a 1,200 ft. reel; but since two tracks can be recorded on 
the tape width, the total recording time per 1,200 ft. reel is one hour. 


The amplifiers and equalisation have been 
designed to give the best ible 
frequency —— and a really ge signal/ 
noise ratio requency characteristic 
is flat, plus or minus 2 db., from so c/s to 
9,000 c/s and not more than minus 6 db. 
at 10,000 c/s. The dynamic range is of 
the order of 60 db. A modulation meter 
enables the operator to modulate the tape 
fully without overloading. Two input 
jacks are provided, one for a high-quality 
microphone (20 ohms) and one for a line 
of 600 ohms impedance. Outputs are 
provided for a 15 ohms loudspeaker (7 
watts) and also for feeding a M.S.S. 
cutter-head direct, so that dubbing from 
tape to disk may be catried out without 
additional amplifiers. A separate volume 
control for the monitoring loudspeaker 
is fitted. 


MAS> @ SINGLE KNOB CONTROL @ _ THREE SEPARATE MOTORS e 30 MINUTES 
y <p CONTINUOUS RECORDING @ TWIN TRACK provides ONE HOUR'S RECORDING 


@ DIRECT DUBBING TO DISK WITHOUT ADDITIONAL AMPLIFIERS 


M.S.S. RECORDING COMPANY LIMITED 
POYLE CLOSE-COLNBROOK-BUCKS TELEPHONE: COLNBROOK 184 


7 4 
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THE eae QUALITY REPRODUCTION 


Where High Sensitivity is 
LO fh G ae desired it is definitely obtain- 


DISTANCE | 4 eee oeeae 


(Featherweight) Headphones. 


A & R i A L H D.C. Resistance 4,000 ohms. 
2 


MAES net Impedance 14,000 ohms at 
The FA22 maintains its superiority. ° 
Quite apart from its proven high 1,000 c.p.s. Weight 9 ozs. 
sensitivity, Bho yr bsg oo Dail aieitae: eabreabuaiieiie 
raises it well above any other 
aerial. Designed by engineers, The Famous “F one of the outstanding charac- 
its scientific construction enables FA 22 teristics of S. G. BROWN 
it to withstand the rigours of the Type ‘* K "’ Moving Coil Head- 


most exposed positions. A Seamless Steel Spreader, adjust- | phones. Excellent for DX 
able Stee! Mast-head Clamp to fit masts from I fin. to 3in. dia., work, laboratory purposes, 
Shock Absorber Reflector Mountings, and the general overall | y Ry monitoring, etc. 
weatherproof method of construction ensures this unrivalled | ; 


strength and durability. , D.C. Resistance 47 ohms. Im- 
Complete. pedance 52 ohms at |,000 c.p.s. 
£5 « 12. ‘ 6 ALL CHANNELS. 
Write for Brochure 
“W"’ it gives details 
of all types of S. G. 
“K” Brown headphones. 


GUARANTEED FOR TWO YEARS. 


and.... 


HERE IS ANOTHER|| S&GSrown,£td. 


SHAKESPEARE STREET, WATFORD, HERTS 


TRIUMPH 


@ 
mre TS25 | | 7 
Especially designed for the less ' —M. R. sU PPLIES Lta— 


. % 4 Offer trom stock the following brand new (or otherwise perfect) material. Brie! 
remote areas, this aerial is of the descriptions—tuller details, if required, on request. All prices nett 
. 5 EVERSHED BRIDGE MEGGERS (250 v.). Ex-Govt., expertly overhauled. 6/59 
same sturdiness of design as the megohms abridge 0 01/1 megohm, with carrying case, £17 (despatch 4/6). 
-~METERS. Ex-Govt., expertly overhauled. Two scales, 0/1,000 
FA22. It retains the well-known a ne ee ee ee en ee ee 


. fp siarsox OHRM-METERS, 0/2,000 ohms with ree 100/1 multiplier for 0/200,000 
TELECRAFT Dipole Feeder Box, , ohms. Uses ordinary U2 cell. 57/6 (des. 1/- 


k fame «a my —— model WY 0.0.23) 3500/4, 000 Gauss in three scales, with 
|Collectors and Reflectors. It has a if FoLraen cuamatne TRAWSFOGMOnS troctebic). 200/250 ¥. - 110 ¥. (and vice 
an adjustable Steel Mast-head 4 STEP-DOWN TRANSFORMERS "mult-purpose). Pi 200-220-240 v 
Clamp to fit masts from |}in. to asoal wit rein Tinproied (ote 42,006 v model, in grees demand tor 
3in. dia., and the Reflector is fitted Guatipeer ond hand-tool, completes Model 30 (list 7/10 Erith woe é. 
with the TELECRAFT Shock Cr re 
P.Y. PLIERS (S.T.C.). Heated jaws remove al! plastic insulations 
Absorber Mounting. A .25 wave- PRICE GEUART CENTRIFUGAL PUMPS, motoripooy unite S20. we. a 


STUART 
(220 gy p86:10/0 ce s. 1/6). No. 12 (600 bh des. 3 
length Seamless Steel Spreader £2. 1 7 6 Sted ap: ty. cageietamnn mae GA eee Gas 
Poms. 


' his f ROTARY ¥ yAnE Ex-Admiralty, all a power required 1 h.p. (min.) 
mpletes this fin 900 gp. ort displacement, £6/15/0 (des. 4/6). IMMERSION PUMPS. 
P e Aerial. ALL CHANNELS, sel{-priming (as R.A.F.-German version) ch be immersed up to 30in. Approx 
300 g-p-h. ated. tor 24 volts D.C., suitable for 12 v. D.C. or short periods 15/24 v 
b t AO. 37/6 (des. 2/ 
ememobder Because of their fine construction TELECRAFT SHADED POLE INDUCTION MOTORS. Hoover model SP201, 200-250 v. A.C. 
950 r.p.m., silent, body 2fin. x 3)in., with jin. shaft proj. lin = (des. 1/-) 
AERIALS ARE BETTER THAN ANY and CHEAPER THAN MOST. EXTRACTOR FANS (Hoover). 6}in. overall,iniet 1}in., outlet 3in | volts A.C./D.C., 
All s Ss ae under-deck, ceiling or wall mount, 17/6 (des. 1/6): also DELOO model, 
t with 12in, impeller (l4in. over ring). Fitted 200-250 v. induction motor, 25/17 
ove Enamelied Throughout. or with protective grille, £6/5/6 (both carr. paid). Also ex-Govt. (new, but atte 3 
fitted Breoks 1/6th h.p. cap./induction motor, 200-250 v. A.C., fitted 12in impeller, 
— 17in. to four mounting centres. Reversible, 26/10/0 (des. 7/6). 
Pantact your YNCHRONOUS CLOCK MOVEMENTS. 200-250 v. 50 c. With spindles for hours 
you Send for porn nent dia. of dust cover 3}in., ¢op 2in., reliable and silent running 
Wholesaler Descriptive 87) (des. 9d.). Set of three hands for 5-7in. dia 
adi insi - OF RELAYS, Al! 150 chms. (1) 1 bk. aa 1'co , (2) 2 bk. and 1 c.o., 
a imsist on Literature @) 1 bk. The three relays in metal housing approx. 4in. x 4in. x 2in., 9/6 (des. 


9d.). 
SLIDING RESISTANCES. Lead-screw motion with contro! knob, 152 ohms, 2 amps., 
LIMITED suitable for photo-floods or « ear er 32/6 (des. 1/6) 


8 (G ms . 2pole c.o., QM. & B., 30 amps., on paxolin base 
e vin, x Sin., 8/6 ide 

QUADRANT ROAD : THORNTON HEATH A grange ston cumeurr vases. Intronclad housing, 7in. x 4in, x 2$in. 
200-250 v. 8 amps., 15 des her 1/6) 

SURREY IMMERSION N THERMOSTATS (unvic). 90 ay be F eT Sata , 200-280 v, A.C. 
Tel. : THOrnton Heath 1191-2-3 Tube Bin. long, 25/6 (des. 1/-) 
Devote 818. IN GH. HAM, SCOTTISH ENQUIRIES : All goods for immediate delivery 

L N ESTER, LOUIS GRACE, 28, Langsi 
WORTHING, STOKE-ON-TRENT: Gane de Place, M.R. SUPPLIES Ltd., 68 New Oxford Street, London, W.C.1 
NOTTINGHAM, GLOUCESTER Langside 4633 Telephone : MUSeum 2958. 
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For 


VALVES Bsa 


PURPOSES 19G6 


Miniature high voltage indirectly 


heated half wave rectifier 


This miniature half wave rectifier was designed to meet those requirements 
calling for an indirectly heated rectifier of small dimensions, capable of supplying 
2.5 Kv. at up to 30mA., e.g., oscilloscopes, etc. 


RATING 

Heater Voltage 

Heater Current 

Max. Peak Inverse Anode Voltage (Wkg) 
Max, Peak Inverse Anode Voltage (no load) 
Max. R.M.S. Voltage applied 

Max. Mean Anode Current 

Max, Peak Anode Current 

Min. Surge Limiting Resistance 

Max, Reservoir Capacitor 

BASE B7G Miniature 


LIST PRICE £2. 0s. 0d. (provisional) 


NOTE :—Cathode and heater should normally be tied externally. If left free, 
the heater to cathode voltage must never exceed 10 volts peak. 

The heater must be switched on for 20 seconds before the anode voltage is 
applied. 

All maximum ratings are absolute values not design centres, 


DUSWAIN 


MAZDA 
RADIO VALVES AND CATHODE RAY TUBES 


THE EDISON SWAN ELECTRIC CO. LTD., 158 CHARING CROSS ROAD, LONDON, W.C.2 
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A Tradition of Excellence 


in Loudspeaker construction 


W E at Gooduians cannot live in the clouds. When all bas been said and done in th 
matter of the design of loudspeakers, they have to be built. The work of the scientists 
and engineers must be realised in a product which will do the job required of it, do it 
well, and do it for as long as required in the most adverse conditions. Loudspeakers 
must net only be built — they must be built-in such quantities and by such methods as 
to be e€ononiic, as well as carrying into effect the ideas of the designers. 

First, then, we are satisfied with nothing but the best in the materials from which our 
loudspeakers-are constructed. 

Secondly, in the field of production technique, as well as in that of design, our efforts 
at improvement (are. diligent and never ceasing. We are constantly alert for new “and 
better methods. 

Thirdly, stringent standards of inspection are applied to. ensure that quality of desiyn 
and construction is not sacrificed to a mere desire for speed of production, 

In our up-to-date and efficiently equipped factory at Wembley we spare no pains to 
On that 
basis we have established over the past 25 vears a tradition of excellence in loudspeaker 


ensure that standards of production keep pace with’ developments in design. 


2 


construction which we shall always endeavour to maintain. 


Le GOODMANS INDUSTRIES LIMITED, LANCELOT ROAD, WEMBLEY, MIDOX. 
= .-- Telephone: Wembley 1200 


Telegrams: Goodaxiom, Wembley 


MEET US AT THE RADIO SHOW, AUG. 29—SEPT. 8. STAND No. 9%. 


the AC power you require 
trom your DC supply 


D-C:/A-C- CONVERTER 


Models for Electric Gramophones from £8, plus 10% 


Models for ® Radio-grams and 
Autochange Radio-grams 
(inc. 3-speed motors) 

® Radios 

® Televisions, etc., 
fram £10.15.0, plus % 


input, 6, 12, 24, 32, 50, 116 or 200/250V. D.C 
Output 230V. 50 or 60 c/s 


- Descriptive literature W.W.6 from the manufacturers:— 
. wey 57 FORTESS ROAD, LONDON, N.W.5 
Telephone: GULi:ver 5165 


Overseas Enguir.es to nearest B.M.1. Organisation Depot 


MOTORS & PICKUPS 


for MICROGROOVE RECORDS 


Reveesiors 
Dave PuLLey 


B.S.R. MU-10 motors for 
and 78 r.p.m. Speed yy, Aad 
reversing drive pulley. urn- 
table. 100-250v. .. 


MU-14 de-luxe inti with 
ROTACAM instant speed —— 
for 33, 45 and 78 r.p.m. 


£7:3 
ACOS « GP-20 hess gt stan- £3 . 11 


GP-19 LP microgroove head wnly £2 : 3 z 


Delivery from 
stock ! 
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RADIO TRANSMISSION 


OF INTERNATIONAL 12 CHANNEL GARRIER GROUPS 


Where telephone lines cannot be built 
or are too costly, this V.H.F. FM radio 
system will give C.C.1.F. transmission 
standards for 12 channel telephone 
groups over a single link up to 40-50 


miles long. Radio relay stations are 


available to extend links up to several 
hundred miles. Each main unit comprises 
a number of sub-units which are quickly 
replaced by spare sub-units when faults 


occur. The frequency ranges are from 


40-90 Me/s or 150-200 Me/s. 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


(Radio and Transmission Division) 
STROWGER HOUSE*+ ARUNDEL STREET: LONDON : W.C.2 


Telephone: TEMp'e Bar 9262 


Cablegrams; Strowgerex, London 
A14161/B107 
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MODEL 2B 


Brief Specification. 

WORKING VOLTAGE —200/250 volts A.C. 50 c/s. 
TAPE SPEEDS —7tin. sec. and 12in. sec. 
RUNNING TIMES —30 minutes and 20 minutes. 


REWIND —Provision for fast rewind or forward running of 
complete spool in one minute. 


ERASING —Any recording may be erased. Erasure i: 
automatic, preventing double exposure. 
OUTPUT —2 watts. 


TERMINATIONS —inputs for microphone and radio and outlets for 
external speaker. 


DIMENSIONS —184 x 134 x 10in. 
WEIGHT —38 Ib. complete. 
ACCESSORIES —Supplied complete with microphone, tape and 


Siunon 


SOUND SERVICE 
Recorder House, 48-50 George Street, Portman Square, London, W.1, England 
Telephone : Welbeck 237! (4 lines) Telegrams : Simsale, Wesdo, London. Cables : Simsate, Lontion 


‘ CONSTANT VOLTAGE: | — URGENTLY — 
POWER SUPPLY UNITS | ——REQUIRED— 


MODEL 101-C | THE FOLLOWING EQUIPMENT 


Output: 250/400v. 0.250mA max. | IN ANY CONDITION :— 
Semmaicimaioces Une iad thu | SIGNAL GENERATORS Type TF.144G, TF.390F 
Output Ripple: Less than 2mV. R.M.S. or G, TF.5S17, 605B and 804B. £x-Govt. types 30, 


Mains Supply : 200/250v. 45-60c/s. 31, 51, 52, 52A, 53, 56, 57, 101, 103, 106 and others. 
Regulation down to zero load. 


FREQUENCY METERS Type 8C22i, TS.174/U, 
TS.175, TS.69AP, and other types. 


CRYSTALS FOR 8C.221 FREQUENCY 
METERS. 


RECEIVERS Type S27, SX28, AR88 and others. 


ALSO IMPEDANCE OR UNIVERSAL 
BRIDGES, OSCILLOSCOPES, «Q@” METERS, 
VARIACS, OUTPUT METERS, ETC. 


DETAILS ON REQUEST. 


Please write, call or phone:— 


ALL-POWER TRANSFORMERS LTD. OAK ELECTRIC CO., 
CHERTSEY ROAD, BYFLEET, SURREY. 175, UXBRIDGE RD., HANWELL, W.7 
Tel: Byfleet 3224/5. EAling 0779 
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* A POINT OF DETAIL No. 5 


@*° 


LOADING 


and 


CORRECTION 


The design of a pickup input is complicated by 
the number of variables with different pickups. 
These can be briefly summarised .. . 
(a) Characteristic may be basically constant velocity 
or constant amplitude. 
(b) Variations from the ideal velocity or amplitude 
characteristic. , 
(c) Variations in the loading required. 

(d) Variations in output level. 

The situation is further complicated with microgroove 
recordings since one may wish to use different types of 
( > pickups for 78 and 33}. 

Ww The solution is obtained in the Q.U.A.D. amplifier by the 
provision of a complete range of plug-in compensators 

covering virtually every high grade pickup at present 

available. It is thus possible to select any pickup or 
pickups for standard and microgroove recordings with 
the knowledge that loading and compensation are 
correct for that pickup and that volume adjustment 
will be sensibly spread over the whole range of 

the volume control. 


€=€cousticai) 


HUN TINGOON+ HUNTS + TEL: 368 


This series of announcements deals with 
single points of interest in the design 
and performance of the Q.U.AD. 
amplifier. Full detailed specifications 
can be obtained by writing for 

the Q.U.A.D. booklet. 
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SELECTIVE 
TRANSMISSION 


MEASURING SET 
MODEL RP 3110 


Designed and Manufactured for G.P.O 


This is a precision instrument for measure- 
ments on multi-circuit coaxial cable carrier 
systems by means of a comparison with 
locally generated signals of known frequency 
and level. 


Frequency coverage: 60 Kcjs — 3 Mc/s in 
7 ranges. 


Calibration accuracy : below 0°2% or 2 Ke/s 
whichever is the greater. 


Range of measurements : 


through levels + 10 db to - 6! 
or terminated levels + 10 db to - 81 
referred to ImW in 75 ohms 


BRITISH COMMUNICATIONS CORPORATION LTD. 


GORDON AVENUE, STANMORE, MIDDX. 
Telephone | GRIMSDYKE 2266. Cables 


Power supplies : 


5 db 
200 — 25C Volt, 50 cis *5 db 


: DISC, STANMORE. 


Get your share of | 
EXTRA sales... 


. with this NEW Grampian Receiver Amplifier. 
A lower-output version of the well-known Grampian 
Type 461, specially developed for applications 
where the higher output is not needed. 


A superheterodyne Radio unit directly coupled to a 

L.F. amplifier with two output valves connected in 

parallel. Designed t> meet the stringent require- TYPE H/! HAND COIL WINDING MACHINE 
ments of Education Authorities, it is eminently 

suitable for small! schools, being capabie of feeding up 

to eight Loudspeakers at !-watt 


each, or a larger number This machine is of sturdy construction and 
with a propor- 


om _ will handle wire gauges from 16—45 S.W.G. 

tionately smaller impo Alternative winding ratios of 1—1 or 34—1 

output each. - are provided. The tailstock supporting bar 

OA ae is quickly detachable to allow large diameter 

Clubs, Hotels, Works coils to be wound. The Type H/1 machine 

etc.—they too will ean be used as an Armature winder with 

Geanaion Veen uae <n the addition of our Type A.W./1. armature 

’ winding head. We can supply 6” or 12” 

: Face plates, 0—4”, self centring Chuck and 

Soren Fae ‘ a suitable Reel Holder for use with the 
Amplifier 7%" wide x Type H;/1 machine. 

134° deep x 8)" high 

Retoil €32.10.0. P.T 


Please write for illustrated leaflets t > 


GRAM®@I@N REPRODUCERS LTD — 
9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX. (°) ECTRIC TD 
Phone: Feltham 2657 "Grams : Reamp, Feltham 


73, UXBRIDGE ROAD, EALING, LONDON, W5 
20063 ' Telephone: EALing 9096. 
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RADIO ENGINEERING 
RADAR OPERATING 
GROUND SIGNALLING 
AIR SIGNALLING 
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Wherever your special interest lies....... 


there’s a place for 


Big things are happening in the 
Royal Air Force — notably on the 
radio side where the newest tech- 
niques of wireless and radar are now 
being adopted as standard practice. 
Men and women of skill and intelli- 
gence are urgently needed to take on 
the operation and maintenance of 
the newest and most varied equip- 
ment. It’s a good life and it’s packed 


with interest ; pay is good from the 
start, with all basic living expenses 
found ; and promotion — via the 
new Technician Ranks — can be 
extremely rapid. And don’t forget : 
today you can make the R.A.F. a 
lifetime career with pension up to 
£5 a week when you retire. Find 
out more about it : send the coupon 
now. 


RAF 


Send for your copy of these booklets WOW! 


Applicants from 
British Isles only) 


~—-—<«“ “8 @o @— = = 


TO: ROYAL AIR FORCE, (W.D.24D) VICTORY HOUSE, LONDON, W.G.? 
Please send booklet describing life in the R.A.F. (Tick which you requir*) 


| A. On the ground] |B. intheair | 


1? YOU ARE BETWEEN 14 AND 17 — AND KEEN — JOIN THE AIR TRAINING CORPS -- 
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Production tests are 
carried out on each 
Silver Mica Capacitor 
and inspection tests are 
performed reguarly on 
selected batches. 

We use modern test 
equipment of high pre- 
cision, and standards 
are frequently checked 
by official laboratories. 
A system of visual mica 
inspection has been 
evolved from long ex- 
perience and enables us 
to select the best di- 
electric plates to ensure 
good stability of all 
capacitors. 


STABILITY RADIO COMPONENTS LTD. 


COMMERCE ESTATE, WOODFORD ee mtn E 1B 


elephon UCkhurst 6501 2 


oo RADIO au 
PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 
twt¥ “HIGH FLUX” 1951 MODELS 


HIGH FIDELITY 
SPEAKERS 


The World Famous 
12’ triple cone. 


12” Single Cone 
Model. 


18” ** “uplex ”’. 


bejgadinn TEST SETS 


NOW AVAILABLE 


_ AT NET PRICES 


B.P.L. UNIVERSAL TEST SET 
£5-18-6 
B.P.L. SUPER RANGER 1,000 ov. 
£13 - 10-0 
B.P.L. SUPER RANGER 20,000 Q/v. 
£15 -10-0 
Prices include postage and packing 


and are applicable to Home Market 
only. 


Write for illustrated list 

and technical detai.s of 

SPEAKERS, TUNERS and 
AMPLIFIERS 


BAKERS ‘SELHURST’ RADIO BRITISH PHYSICAL LABORATORIES 
Dingwaii Road, Croydon 


enews: GRGpian tie HOUSEBOAT WORKS, RADLETT, HERTS 
Seeeeeseseeeeueseaseeur ) —eee= Te:.: Radlett 9674-56 aes 


| Send your order direct to: 


WirELEss WORLD 
Recognised as the Most Reliable Valveholders 


BI2A— Duodecal ; 


FOR CATHODE RAY TUBES 


Ref. No. B.12/ UU—moulded in Phenol-Formaldehyde with Polythene Cover 
B.12/U.1—- _,, athe m * without cover 


HIGH STREET, HAMPTON WICK, MIDDLESEX ~ KIN, 2240 


Wholesale Enquiries:—CYRIL FRENCH LTD., 
Manufacturers’ Enquiries: —THE McMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


Three heads -= 


are better 
than one! = 


Adtdiddddddddidd dite LA 


For Standard and Microgroove Recordings 


Green Spot with .oo1” radius sapphire for micro- Extremely low mass at needle point (4/5 mg. 
groove recordings. only), allowing for reduction in downw 
Red Spot with .c025” radius sapphire for modern pressure to 10/12 grams for standard recordings, 
standard recordings. and 5/7 grams for microgroove recordings. 
Yellow Spot with .003” radius sapphire for older Prices: With one head £400 plus {1 148 
Extra heads each {2 100 plus 


standard recordings. Deittiaes Tae 
{1 18 Purchase Tax. Spare armature system 


These pickup heads are fitted with an easily I ‘ srcdenedd 
replaceable armature system complete with a semi- with sapphire 14/8 including tax. 
permanent sapphire. Armature mass 20 mg. Licenced under Letters Patent No. 586900 andjot 615 424. 


CONNOISSEUT. product 


ZEAE 
Telephone: HALIFAX 69169 oy 
Manufactured by A. R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


\ 
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Looks Like another job fer 


For there Is always Mumetal 
to get designers out of tight corners — and 
corners are getting pretty tight these days! 
Mumetal is the Telcon nickel-iron alloy with 
exceptionally high permeability and extremely 
low loss and coercivity. 


SHIELDING. Shields and screening boxes made from Mumetal 
sheet are many times more effective than any other shielding 
material of similar thickness. An infallible remedy for low 
frequency induction troubles in compact (amplifier) 
assemblies. 


MINIATURE COMPONENTS. Really diminutive yet efficient 
transformers and inductors are now possible, thanks to 


cores made of Mumetal or in special circumstances its 
companions, Radiometal and Rhometal. 


ARMATURES. Low coercivity and rapid magnetic response 
make Mumetal ideal for the armatures of relays, solenoids, 
moving-iron meters, gramophone pick-ups, etc. 


FORMS. Mumetal is available in sheet, strip, rod or wire; we 
also produce standard shields to fit all C.R. tubes and 
transformers. It is ductile, can be stamped cleanly, drawn or 
rolled; non-scaling, does not rust. 


For full design data, ask for our 95-page book, “‘ Telcon Metals.” 


TELCON METALS 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD. 


Founded 


1864 Head Office : 22 Old Broad Street, London, E.C.2. Tel: LONdon Wall 7104. Enquiries to: Telcon Works, Greenwich, S.E.10. Tel 


Beautifully engraved Control Knobs in either 
Walnut or Ivory. Each knob is engraved in 
GOLD which is given an adhesive base, thus 
rendering crasion impossible. The range of inscrip- 
tions is the most comprehensive on the market— 
the markings being decided upon only after exten- 
sive enquiries throughout the trade. The re- 
quirements of every RADIO, ee ee 
and AMPLIFIER enthusiast are catered 
Inscriptions obtainable are BRILLIANCE, 
CONTRAST, FOCUS, BRILLIANCE; 
ON-OFF, VOLU OL 
OFF, TREBLE, BASS, TUN- 

ING, TONE, RADI O-GRAM, 
WAVECHANGE, ON- 

OFF. Packed 

individually ia 

transparent 

envelopes. 


Retail Price 
4/6 each 
from 
your usual 
Dealer. 
@ 


Distributors : 
UNCLES, BLISS & CO., LTD. 


139, Cherry Orchard Road, East Croydon, Surrey 
fel : CROyden 3879/6390 


1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s out- 
put. Operation 3.5 mc to 16 mc. 


HALLICRAFTERS BC 610’s. Complete with speech amplifier, 
antenna tuning unit ; exciter units and coils for all bands. 


RCA TRANSMITTERS. Type | ET- =. Complete with matched 
speech plifier, crystal d VFO units. Brand new. 


LM-300 TRANSMITTERS (U.S.A.). 140 kc to 400 ke and 650 ke 
to 1,600 kc. 300 watt output. 


No. 12 TRANSMITTERS. With coupling units, remote control 
etc. 


AR.-77’s NC 200, NC 45. 


AUTOMATIC HIGH SPEED TELEGRAPH EQUIPMENT. 
“ BOEHME ” (U.S.A.). Up to 400 signs per minute on line and 
wireless. 


NAVY MODEL TBY8 TRANSMITTING - RECEIVING 
EQUIPMENT. Output 0.75 watts on M.C.W. telegraphy and 
0.5 watts on telephony. Frequency range 28-80 mc. 


SKYRIDER DIVERSITY HALLICRAFTERS RECEIVERS. 
Complete with console, power units and loudspeaker. 
All above items in excellent working condition. 
Working demonstration upon request. 
TX VALVES 805, 807, 813, 814, 861, 866A, DET-16 and many 
others. 


Large stock of Tx condensers, crystals and other components. 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


P.C.A. RADIO 


Transmitter Division:— 
The Arches, Cambridge Grove, 170 Goldhawk Road, 
London, W.6, Tel. RIV 3279 London, W.12, 


Receiver Division :— 


Tel. SHE 4946 


: GREenwich 3291 
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NOTE: ALL DIAGRAMS SHOW THE SWITCH IN THE NORMAL POSITION le, BEFORE THE KNO® 1S PRESSED. 


CATALOGUE NUMBER CN 170 
COLOUR CODE SILVER 


Microphones 


The VITAVOX B.50 Series 
is most comprehensive and 
includes instruments to 
meet almost every 
requirement for a hand 
microphone. The series 
comprises Type B.50, 
incorporating a high 
moving coil element; Type 
B.51 with crystal insert ; 
Hf es and Type B.52, similar to 
Sens aed Type B.50 but with a 
—- S — o transformer for direct 
== Pk connection to amplifier or 
maoenanct PE OANEE af medium impedance line. 
<a. ‘ The diagram indicates the 
; Gal wide range of switch circuits 
VITAVOX LIMITED available with Types B.50 
Westmoreland Road, London, N.W.9. eC ae and B.51, and the different 
Grama: Vitavon, Hiyée, London, mye) a Ve transformer ratios available 
Cables : Vitavox, London, England. : ; e. " with Type B.52 which has 


Fi Se no switch. Additional 
Sth VE . versions can be supplied for 
PEL : urposes when 


me in quantity. 


“Oo SwrTCe 


CATALOGUE NUMBER CNITS 
COLOUR CODE SILVER 


“ SeiTcH 


= 
FYPE BSI [v0 cam] [TYPE BSO [noe 


TELEVISION & RADAR 


SQUARE WAVES 


THIS OSCILLOSCOPE HAS A 
STEPPED Y-AMPLIFIER GAIN 
CONTROL COMPENSATED, ON 
EACH STEP OF APPROXIMATELY 
6 DB. TO ENSURE ACCURATE 
REPRODUCTION OF SQUARE WAVES 


OTHER FEATURES 


BUILT-IN WOBBULATOR 
TIME-BASE 10-250,000 c/s 
BRILLIANCE MODULATION 
SHIFT CONTROLS, etc. etc. 


PRICE £25 MODEL 11W 


WRITE FOR DETAILS 
HIRE PURCHASE TERMS AVAILABLE 


ERSKINELA LABORATORIES LTD., SCALBY, SCARBOROUGH, YORKS. 


(THE DEVELOPERS and MANUFACTURERS. OF THE NOW FAMOUS TYPE 13 FOR THE SERVICES) 
i. 


Wrretess Wor_p 


TYPE M.V.1 


Precision 
INSTRUMENTS 


The choice 
of leading 
electronic 
equipment ° 
quip Type M35 4: Square 
designers 
A first grade B.S.I, moving coil panel mounting 
instrument, supplied as D.C. Microammeter, Milli- 
ammeter, Ammeter, Millivoltmeter, or Voltmeter. Also 
available as A.C. Voltmeter for frequencies up te 50,000 
c/s, A.C. Ammeter with internal transformer, or R.F. 
instrument with internal thermo-couple. 


For full details of this and other 
SIFAM Instruments, 2” to 8", 
write for our new catalogue. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. 
LEIGH COURT, TORQUAY. Telephone: Torquay 4547-8 


3 watts for 250°C rise. 


Agents in Belgium: Monsieur Pau 
Groeninckx, 43 Avenue Jean Stobbaerts, 
Bruxelles. 


The “‘RD BABY DE-LUXE”’ 
Amplifier 


This is the ideal amplifier for those requiring modest 
power at the highest standard of sound reproduction. 


Main Amplifier * Push- < output stage. 
% + | DB. 15-30,000 cps. 
* Bibl at 5 watts not exceed- 


ing .5% total harmonics at 
1,000 cps. 


+ 24 DB. overall N.F.B. 


Pre-amplifier *x + |! DB. 20-20,000 cps. 
%* Mic., p.u., and radio inputs. 
%& Bass and treble cut and boost. 
% Controls can be adjusted to com- 
pensate for all types of recordings. 


Price complete with engraved control panel £17.10.0 


Also obtainable from— Webb's Radio, Gramophone 
Exchange Ltd., Tele-Radio (1943) Ltd. 
For the duration of the Festival of Britain demonstrations 
of our equipment may be heard — from 10 a.m.—6.30 
p.m., and bass 5 are cordially invited to our 


ROGERS DEVELOPMENTS CO. 


‘*Rodevco House,’’ 116, Slackheath Road, 
GREENWICH, 8.E.10. 
Telephone : TiDeway 1723 
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vinurune VITREOUS ENAMELLED RESISTOR ) 


RATING 
RESISTANCE RANGE:-1.4700 ohms 
Full rated watts over the whole resistance range 


DIMENSIONS - 15/32" x 13/64" 
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[~The XFY2I is < sub- 
miniature output valve 
now being mcde in the 
high-efficiency beam 
tetrode construction. 
Only Wolf soiderguns have all these It is a robust, reliable 
time and money-saving advantages — : 

valve suitable for the 
OFF-STRAIGHT EASY-GRIP HANDLE cuties stenta ot tae 
PERFECT CONTROL i P i g 
ype 3) LOW CURRENT CONSUMPTION Nes. ARO: Cpe 
MODELS FOR EVERY PURPOSE FROM ‘ sufficient for magnetic .s 


TYPE 41 FINE INSTRUMENT TO HEAVY . 
INDUSTRIAL SOLDERING well .s crystal receivers. 


QUICKER HEAT-UP The XFY2I has other 
7 TYPES! MAINTAINS CORRECT HEAT applications in small 


LOCALISED HEAT | #8, f, 62a : 
instruments. 


TYPE 71 


Win new efficiency and economy > 
with Wolf Automatic Soldergun. Its Sy =.” TYPICAL OPERATION 
auto-feed, triggersolder-feedaction 


| and perfect balance make it in- TYPE 5! Filament Voltage ee oe o* 1.25v 


| dispensable to all modern assembly. 


Filament Current .. oe -. 4I2bmA 
Also Anode Voltage ts ry -. 22bv 


WolF ZczcSOLDERING IRONS | Aer28e srode current... 0.25mA 


Power Output oe “s a 1.75mW 
SS 
J 
For all who, for special reasons, prefer a. OR 
the conventional straight type handle. TYPE 32 
Identical as regards elements and bits to —_— OQ eee 


Wolf Solderguns but with SS" 2 
round hard wooden handle 


with heat deflecting skirt. } THE SCIENTIFI 


i | =VALVE 
5 ee lo Solder “Wol | serine ties 


IRONS GREENHILL CRESCENT 
ELECTRIC SOLDERGUNS SSBLDERING 0 | HARROW-ON-THE-HILL, MIDDLESEX 


WOLF ELECTRIC TOOLS LTD. Telephone : HARrow 2655 


PIONEER WORKS HANGER-LANE 
Te vale BRA 
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A new edition of a standard 
source of information . . 


ADIO VALVE DATA 


Compiled by “Wireless World” Staff 


The 2nd Edition of this valuable reference contains 
full details of over 2,000 types of British and 
American radio valves and over 100 cathode-ray 
tubes. The main tables give the electrical 
characteristics of each valve, and separate tables 
show their base connections. Valves are classified 
into obsolete, replacement or current types. An 
index enables any valve to be found quickly and 
without trouble. 


Contents include :—Explanation of the tables—Genera Ss. 6d. net. B Y POST 3s. 9d. 


abbreviations—Tables of Valve Characteristics— Valve 
Rectifiers, Metal Rectifiers, C. R. Tuning Indicators, 


AS LATTES 
Barretters, Voltage Stabilizers—Cathode-Ray tubes Obtainable from all booksellers or I] | F F E 


— British-made American types—Explanagion of base ; rom:-— I/li ns Ltd = 
connections—Tables of paracrine ated and direct f — fe & So s ~-eg 


Diente? obidiieme, ee. Dorset House, Stamford St., London S.E.! 


New Wharfedale Microgroove 
Equalizer and L.S. tone control unit 


Inserted in a Loudspeaker circuit thisnew tone contro] } 

unit gives a falling characteristic of about 3 D.B. per TO RADIO 
octave at 500 C.P.S. upwards. The unit, a tapped ; 
inductance with a six-position switch, is ideal for AND T/V 
matching Microgroove recording characteristics or for . ; DEVELOPMENT 
use as a scratch filter on worn records. It is pr 

recommended for speakers of 2-16 ohms impedance ENGINEERS 
up to 30 watts. 


Microgroove Equalizer and L.S. Tone Price , 4 P . 
Control Unit. Dimensions: Tin. x This midget pre-set variable resistor with new 


sete thihin <iaieilance mA 5 5/ an | double-slider gives greater stability and makes 
| 


accurate adjustment easier. Designed for panel 


or chassis mounting: available in any value from 


10 to 25,000 ohms. 


MODEL 
MGI. 


WHARFEDALE WIRELESS WORKS ELECTRIC LTD 
BRADFORD ROAD, IDLE, BRADFORD, YORKS 
TEL.: IDLE 461 
oda Charfleet Industrial Esrate, Canvey Island, Essex. Phone: Canvey 69! 
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with confidence, as only OKERIN Waxes are used. 


Yours faithfully 


A.M.I.E.E, 


Sales Department 


ASTOR BOISSELIER & LAWRENCE LTD. 
NORFOLK HOUSE - NORFOLK STREET - STRAND - LONDON - W.C,2 
Works and Laboratories - WEST DRAYTON - Middlesex 


* the heart doesn’t grieve over, or so the 
old tag says. But in ioud-speaker design, as in other 
fields of engineering, virtue is mostly hidden, 

A patented feature of all R: & A. Reproducers 
is that the voice-coil leads are in the form of 
beryllium copper strips moulded into the centring 
member and extended to a rigid terminal bracket 
on the chassis. This eliminates a common source 

of cone “ break-up,” and increases reliability, 


Beryllium copper strips moulded into centring member. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON - ENGLAND 
Telephone: Wol tom 22241 (6 lines). Telegrams ; Audio, Wolverhampt 


? 
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FOR HIGH-FREQUENCY 
INSULATION yt 


specify F RE Qu ELEX'| | ' | , hi conga 


The Coupling Coil shown is supported by our “ FREQUELEX”’ 
Ceramic Rods, and forms part of a 200 kW. Radio Transmitter. 
This is only one of many applications where Rods made to close 
limits are required. 
We specialise in the manufacture of Ceramic Rods and Tubes of 
various sections in several classes of materials over wide dimensional 
ranges. 
The her materials are : 

1. Porcelain for general insulation. 

2. Frequelex for High Frequency insulation. 

3. Permalex and Templex for Capacitors : 
The degree of accuracy depends on the size of the Rod or Tube, but 
the standard degree of accuracy is outlined in the Inter-Service 
Component Manufacturers’ Council—Panel R Specification em- 
bodied in our Catalogue of Radio Frequency Ceramics, copy of which 
will be sent on request. 
Large Rods up to 44” long and 1}”*square are used as supports for 
Tuning Coils, etc. 
We shall be pleased to have your enquiries for all sizes of Tubes and 
Rods, Prompt deliveries can be given for most sizes. 


€3 Bullers 


LOW LOSS CERAMICS 


a j 
BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 997! (3 lines). Grams’ ‘Bullers, Cannon, London’ 
BLsb 


Photograph by 


permission of 


| RADIO DEALERS & SERVICE ENGS. ONLY 
| EXPORT AND IN THE U.K. 


invited to write for our 1951 Complete Price List. 

Full details of A.W.F. speaker cone assemblies give you fast, 
cheap, speaker repairs in your own workshops. A.W.F. Trans- 
formers and chokes for almost all replacements. A.W .F. 
Repair Department for repairs to speakers, transformers, 
Gram. motors, Vac. motors, etc., Current stocks of Tungsram 
Valves, T.C.C. and Dubilier capacitors. Erie Resistors and 
pots, Components and Cabinets for “View Master’’ and 
“E.E."" Televisors, and hundreds of other lines. 


ENCLOSE POSTAGE 3d. inland, 2/- Overseas Air Mail : 
A.W.F. RADIO PRODUCTS 
TATLER CHAMBERS - THORNTON ROAD 


BRADFORD ~— YORKS 
TEL: 24008 GRAMS. & CABLES: “ TESTPROD ” 


The man who knows exactly the state of his 


insulation at any time—is wise. T U q E R S 
But one who uses a “ Record” Insulation Test 


Set is wisest It is made to measure— 1 

“4 7 = Our Type 34 is the ideal Quality 
ACCURATELY, by those who were pioneers he hg 
. . ¥, DI er. ‘9 ‘0 ~ vVaive 
in this field and who have kept ahead. Super-Het Unit hea a lively 


performance 


REO MAKERS OF MANY OTHER SE EE, eieciivity KC. and OKC 
FINE INSTRUMENTS. _ ag Wave-band coverage 16-50m., 


195-550m., 900-2,000m. Using 
latest Mullard valves ECH42, 
2xEF41, EB91. 


THE RECORD ELECTRICAL CO LTD \ ss 2 oirdy Soh 


BROADHEATH - ALTRINCHAM - CHESHIRE Manufacturers of Ventex Cabinets. 


a 
Phone : Altrincham 3221/2/3 Cables and Grams : “ Cirscale” Altrincham | | G& TFT. GHAPMAN (Reproducers) L 45778 
London Office : 28 Victoria Street, London, $.W.! Phone: Abbey 5148 & 2783 | RILEY WORKS, RILEY STREET, CHELSEA, S.W.10— 
Grams: “ Cirscale"’ Sowest, London. Cables: “ Cirscale’’ London Daily Demonstrations at Webb's Radio 
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“THIS G.E.C. ADVERTISING 
_.. MEANS NEW BUSINESS 
FOR YOU 


The advertisement on the left for G.E.C. 
Sound Systems is appearing in FACTORY 
MANAGER, MAKER UP, MASS PRODUCTION, 
TAILOR AND CUTTER. Follow up this adver- 
tising by ‘tying up’ with your own loca! 
publicity . . . and take full advantage of 
G.E.C, technical co-operation 


THE GENERAL BLECTRIC COMPANY LIMITED 


"D0 MAGNET HOUSE, KINGSWAY, LONDON, WC2 
ust ginoswat * “ 


COMMUNICATION RECEIVERS 


MODEL 680. A high-grade instrument for Professional Com- 
munications requirements. Frequency coverage:—30 Mc/s to 
1.12 Mc/s and 1120 Kce/s to 480 Ke/s. 


MODEL 750. A fine, double superheterodyne receiver. 
Frequency coverage:—32 to 1.7 Mc/s and 1465 to 480 Kc/s. 


MODEL 740. An a receiver of first-class construc- 
tion at a moderate price. Frequency coverage:—30.6 Mc/s to 
1.4 Mc/s and 205 Metres to 620 Metres. 


a 
THE RADIO SHOW 


Please write for Technical Brochure EARLS COURT 


Lendon ae 
STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM, 31 
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drug" EQUIFLEX 


THE ALL-METAL SPRING MOUNTING 


@ EQUAL FLEXIBILITY 
IN ALL DIRECTIONS 


@ CAN BE LOADED IN ANY DIRECTION 

@ UNAFFECTED BY CLIMATIC CONDITIONS 

@ VARIOUS TYPES FROM 1-35 Ibs PER UNIT 

@ VIBRATION IS BOTH DANGEROUS AND COSTLY 


Write for C. atalogue and Price List to 


A.WELLS &CO.LTD. ~~~ 


STIRUING a: Seerereacsesixit LONDON E. 17. FOREIGN PATENTS GRANTED 


PRATTS RADIO 
1670 Harrow Road, London, N.W.10 


ir. SCRUBBS LANE) 
« College general 
DEL — 


, 6 valve 


3 stages, W17-. -. 

MODEL UV10E,for DC/AC = 6 

- valve 10 watt P/P output. Feed- 

back over 3 stages, £12/12/-. 

MODEL ACIOE £9,15/ . All are complete with cases and 

chrome handles. They have a 

separate microphone stage. Separate inputs for mike and gram., allowing individual 

mixing, ete. Outputs match 3, 8 or 15 ohm epeakers. Max input volts required 
for full stated output average Mike .003, Gram. 3 vy. MODEL Ai 

8-10 watt anit for records, radio, etc. Feedback over 3 stages. Output to 3, &, 

15 ohms, £9/18/6. MODEL AC4C, 3 valve record /radio amplifier, 4 watts to .3 ohms, 

2£5/5/-. Ditto U4C for DC/AC mains, 25/5/-. Stamp for list. Full range of 

accessories available, including: Rotherme] Crystal Mikes, 105/-; Goodmans 

12in. P.M. speaker, £6/15/-; Gellaro A.C. Record Players, rim drive, Magnetic 

model, £6/9/- Crystal, 26/15/-. Jack plugs 1/6 each extra 
Nearest Station: Kensal Green. 


as. "Q” COILPACK 


A = 
ays Rp ing proviemsare | “ADCOLA” SOLDERING INSTRUMENTS 
y 


solved in a matter of Reg. Trade Mark 
minutes with the 
pre-aligned OSMOR 
“Q"' Coilpack. No 
complicated wiring 
circuits — just five Sen: Dion anno 
pce Mey ary Designed for Wireless A and Mai 
better ‘ whistie-free’ SUPPLIED FOR ALL VOLT RANGES FROM 6/7v. TO 230/50v. 
listening. All types The three Adcola Models cover the requirements of the 
available for mains Television, Telecommunication and Radar Engineers 
and battery sets, and —"s thorough Ee agol 

| i dia. B dard M 6 
LenB td ——Coilpacks ond ali Snatruetions and Tin” dia. Bic: Seandard Model 25 
Gouvtlens silly peathwore, ote Radio Components. circuit diagrams. tin. dia. Detachable Bit — — 30/- 


Patented in England and Abroad. 


OSMOR RADIO PRODUCTS LTD. (Dept. W.21) se hnfacurers 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON, SURREY ADCOLA we ODUCT S. Limit! ED 
Telephone : CROF DON 1220. STREET, LONDON, S.W.4. Tele. : MACaulay 4272. 


Send Sd. (stamps) 

for complete 

2 “ receiver circuits, 

As specified for conversion also lists of Coils, 
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The new Redifon G.77 is designed to mect 
the increasing need for an efficient, medium 
powered, general purpose H.F. transmitter. 
It has a power output of 150 watts over the 
wide frequency range of 1.5 to 24 M/cs and 
will feed into a wide variety of aerials. Both 
C.W. only and C.W./Telephony versions are 
available. 

An outstanding feature is the rotating front 
panel which pivots vertically through 360 
degrees to expose the H.F. and modulator 
units for rapid and easy maintenance. 


& 
\ cgMMUNIENTION? 


ee 
Chassis partly rotated. Ca Om Chassis rotated and power 
units partly withdrawn, 


\ 


Radio 
Radio Communications Division 
REDIFON LIMITED, BROOMHILL ROAD, WANDSWORTH,  S&.W.18 


DESIGNERS & MANUFACTURERS OF RADIO COMMUNICATION & INDUSTRIAL ELECTRONIC EQUIPMENT Phone: VANdyxe 7281 


CONSISTENTLY 


PULLIN MINIATURE INSTRUMENTS 


MOVING COIL - THERMO - COUPLE - RECTIFIER 


Small round, square or rectangular pattern instruments for 
flush mounting or as round projecting types. 


Available as Micro-ammeters, Milli-ammeters, Ammeters, 
Milli-voltmeters and Voltmeters. 


Supplied in four sizes 2”, 2}”, 3}” and 3}’. 


Our catalogue giving scale ranges and prices will be sent 
on request. 


MEASURING INSTRUMENTS (PULLIN) LTD 


Electrin Works, Winchester St., Acton, London, W.3. ‘Phone: ACOrn 4651 


MIP 
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pry 730 

slit, 
BIRMINGHAM SOUND REPRODUCERS LIMITED BSR 
CLAREMONT WORKS, OLD HILL, STAFFS. TEL: CRADLEY HEATH 6212/3 hyd) 1 
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138, SLOANE ‘SI LO 


Wherever the requirement is H.T. from a low voltage D.C. ane, Sos 

—— offer a ready solution ym Se ———. Types Ja ee an a, 
‘onous, synchronous lit-reed ae wap = ‘or 

oa 24 volts. a brochure on ‘uae practice and fo inputs of 26 °. 

available on receipt af 3d. stamp to cover postage. 
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MINIATURE BATTERY RANGE 


A NEW HEPTODE 
FREQUENCY CHANGER 


Since the present series of advertisements on 
Mullard miniature battery valves was planned, 
development work has been completed on a new 
heptode frequency changer, type DK92, which 
will, in due course, take the place of the DK91 
described in the first advertisement of this series. 
The circuitry difficulties associated with the 
DK91 are avoided in the new valve by providing 
a separate oscillator anode. This electrode is g2, 
which has a separate pin connection and is not 
internally connected to the sereen grid g4. By 
this means it has been possible to ensure good 
oscillator performance with a low oscillator 
voltage requirement for optimum conversion 
conductance on all wavebands, 

The DK92 has been designed to operate from a 
67.5-volt or 90-volt H.T. supply and has 
variable-mu characteristics making it suitable 
for use with A.V.C. It has a higher conversion 
conductance than the DK91 for the same 
working current, and requires a lower oscillator 
voltage (approximately 4 V compared with 13 V). 
It may be used at frequencies up to 30 Mc/s and 
will operate and give good reduced-voltage 
performance over the large wave-band coverages 
required at these frequencies without any change 
of circuitry or increase of total 
consumption. 


current 


Other valves in this range are: 

DF91 Variable-mu pentode 

DAF91 Short-grid-base pentode with diode 
DL92 Output pentode 

DL94 Output pentode 


\Y 
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MINIATURE BATTERY 
HEPTODE, DK92 


The DK92 is a battery-operated heptode 
in miniature construction on the B7G 
T-pin all-glass base. It is primarily 
intended for use as a frequency changer, 
and is suitable for A.V.C. 


RATINGS AND 
CHARACTERISTICS 
Filament 
Suitable for D.C. operation only. 
Ve 
If 


Capacitances 
Ca —all 
Cg3—all 
Cg2—all 
Cgi—all 
Ca—g3 
Cgi—g3 
Cg2—3 


Limiting Values 
Va max. 
Vg2s max. 
Ves = max. 
Ik max. 
Rg3—f max. 


Typical Operating Conditions 
Vb 
Va 
V3 
Rg4 
Rg2 
Rgi f+ 
Ve4 approx, 
Vg2 approx. 
Vegi (r.m.s.) 


Vg3(c=3.25 A/V) 


Reprints of this article together with additional data may be obtained free of charge from the address below. 


? 


(Mullard | 


MULLARD LTD., Technical Publications Department, Century House, Shaftesbury Avenue, W.C.2. 
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Goverament Views on the B.B.C. 


O us at anyrate the Government’s White 

Paper* on the Beveridge Report is a dull and 

disappointing document. It accepts—as was, 
indeed, a foregone conclusion—all the major recom- 
mendations of the Report, agrees half-heartedly or 
with reservations with some of the secondary points, 
and disagrees only with a few financial or organiza- 
tional proposals that are rather outside our special 
province. Excellent as the Beveridge Report was, 
there were, naturally enough, a few shortcomings to 
which we have already drawn attention ; it is to be 
regretted that the present publication does nothing 
to fill in these gaps. We take leave to doubt if the 
White Paper will serve its avowed purpose of facili- 
tating discussion on the future of broadcasting; still 
less will it stimulate such discussion. 

Wireless World is glad to see that the Beveridge 
recommendation for licensing “ public authorities or 
approved organizations” to operate local stations 
(presumably working on metre wavelengths) is 
approved by the Government, but in a manner 
certainly not less lukewarm than in the Report 
itself. We are at the same time reminded that the 
Postmaster General already possesses power under 
statute to license other broadcasting stations—which, 
when one comes to think of it, rather makes non- 
sense of the “B.B.C. monopoly.” Though we re- 
gard something approaching a monopoly to be 
essential, so far as broadcasting on normal fre- 
quencies is concerned, we are anxious to see the 
experiment of independent control given a trial. 

On the question of v.h.f. broadcasting in general, 
the views expressed are not particularly encouraging 
to those of us who hope to see an early start. One 
fact of importance emerges: the Government has 
apparently not fully accepted the B.B.C.’s report on 
the Wrotham experiment, which was in favour of 
frequency modulation. The Television Advisory 
Committee (to be reinforced by members with the 
necessary technical qualifications) is now to advise 
on the system of modulation to be adopted—after, 
we are glad to read, consultation with industry. 


* “ Broadcasting: Memorandum on the Report of the Broadcasting 
Committee, 1949." Cmd. 8291, H.M.S.O., 6d 
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The confusion between point-to-point distribu- 
tion of television signals to cinemas and the broad- 
casting of such signals for domestic reception (which 
was one of the weaknesses of the Beveridge Report) 
is in no way cleared up in the present document. The 

ernment seems to be over-anxious to protect the 
B.B.C. against anything approaching competition 
from the cinemas. In our view the question of 
cinema television is not inherently linked with broad- 
casting, and so at this stage the issue should not be 
confused by dragging it into the picture. 


Festival Television 


GOOD deal of sympathy has been shown with 


the views expressed by a a in 
last month’s issue who deplored the poor 
showing given to television in the “ Telekinema” at 
the South Bank Exhibition. After all, the purpose 
of the Exhibition is to show the world something of 
British achievements in the arts, crafts and sciences : 
we submit that the big-screen television demonstra- 
tion given there is a real achievement in every sense 
of the word, and should have greater prominence. 
Without decrying the stereoscopic films which at 
present occupy the greater part of the Telekinema 
mme time, we suggest that the position should 
reversed. Great efforts have been made to con- 
vince Europe that the British 405-line system of 
television is an eminently practical one and no more 
convincing proof of its excellence can be brought for- 
ward than by demonstrating that it gives a big-screen 
picture of highly acceptable quality. Unfortunately, 
the great majority of the demonstrations are on 
closed circuit ; this, we believe, is entirely because it 
is difficult to fit in distribution of the B.B.C. 
gramme with the short hourly showings in the Tele- 
kinema. However, we expect some at least of these 
difficulties might be overcome, and urge that an 
effort should be made to present more television pro- 
grammes, and especially a greater number of “ live” 
—_ which are more convincing to most 
people. 
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Efficiency Line-Scan Circuits 


Part I—Directly-fed Deflector Coil 


By W. T. COCKING, MLEE. 


HE so-called “economy” or “ efficiency” line- 
scanning circuits are becoming more and more 
widely used in television receivers. In the U.S.A. 

they are universally employed because of the wide- 
spread use of large cathode-ray tubes with large 
deflection angles. These angles are about 70° for a 
deflection corresponding to the picture diagonal, 
whereas in British practice the angle is rarely much 
over 50°. Then with tubes of 15-20-in diameter 
high final-anode voltages are needed for good bright- 
ness and operation at 14kV is common. Highly 
efficient scanning circuits are thus essential. 

In British practice the 9-in-and 12-in tubes are 
still usual and so voltages of more than about 9 kV are 
unnecessary. Together with the smaller deflection 
angle and the lower scanning frequency, the deflection 
requirements are much less severe. However, the need 
for a.c./d.c. operation has made the use of efficient 
circuits necessary because of the low h.t. voltage 
available. 

A good deal has been written about efficiency cir- 
cuits and their general mode of operation is well 
understood. The actual circuits used are quite simple 
and so are the ways in which they are supposed to 
work. However, when one tries out such a circuit the 
results obtained are often very different indeed from 
what one expects. 

The reason for this is that the explanations usually 
given of the way in which efficiency circuits operate are 
over-simplified. They are reasonably accurate only if 
the transformer used approaches the ideal fairly closely. 
Success with an efficiency circuit depends more on the 
transformer than on any other single factor. 

The effect of the transformer is rarely, if ever, 
fully taken into account in explanations of the circuit 
because to do so would make an analysis prohibitively 
complex. All too often the transformer is assumed 
' to be an ideal one. 

Since it is impracticable to analyse the exact cir- 
cuit, including the transformer in full detail, it is 
necessary to approach it in a series of approximations. 
Accordingly we shall start by considering in detail 
the simplest possible circuit and this is one without 
any transformer at all. Such an arrangement is fairly 
straightforward and once its operation is understood 
the various changes which occur when a transformer 
is included can be considered one by one and the 
means which must be adopted to minimize its un- 
wanted effects become evident. 

The simplest circuit, with no transformer, is not 
much used. In fact, the writer knows of no British 
receiver which includes it. It is generally thought to 
be an impracticable circuit, but actually it is not, and 
there are signs that it is coming into use in the U.S.A. 
A study of the circuit may, therefore, be more than a 
preparation for the more usual circuits ; it may be a 
study of a future practical circuit. 
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This simple deflection circuit is shown in Fig. 1. 
Here L, is the deflector coil and C represents the total 
stray capacitance. There is no coupling transformer. 
The device indicated at A by the rectangle is a device 
for controlling the diode V,; for the present it may 
be ignored. 

The reason why Fig. 1 is usually considered to be an 
impractical circuit is because there is a mean current 
in L,, which deflects the picture from the centre of the 
tube. However, under practicable conditions this de- 
flection may be less than 5 per cent; that is, less than 
}-in displacement on a 12-in tube. It is possible to 
correct for a small displacement such as this and so, 
although unusual, the circuit cannot be said to be an 
impossible one. 

The requirement for a linear scan is usually con- 
sidered to be a current in the deflector coil which 
changes linearly with time. Although there are cases 
where a controlled distortion of the current is desirable 
it is certainly unusual for the aim in design to be any- 
thing but the achievement of linearity. For the current 
to be linear the instantaneous current 7, in L,, during 
the scan must have the value 


ee Etats. wa re os ee 


Here I,, is the peak-to-peak value of the current, 
7, is the scan period and K is a constant. If there 
were no mean current in L, the value of K would be 
}. 

During the scan period there is an inductive back 
e.m.f. across L, of magnitude L, I,/r, and it acts 
in such a direction that it makes the anode voltage of 
V, negative with respect to -+-h.t. ; it, therefore, acts 
in opposition to the h.t. supply. There is also a 
resistive voltage drop of i,r, because of the series 
resistance r,, of the coil. 

The capacitance C is virtually in shunt with L, and 
r,, and the voltage which exists across these elements 
exists across it also. The constant voltage of the in- 
ductive back e.m.f. produces no current in C but the 
constantly changing voltage of the i,r,, drop produces 
aconstant current 7. = I,Cr,/r,inC. The magnitude 
of this current is only about 0.05 per cent of the scan 
current I, and can be ignored. The variations of 
current in L, and voltage across it are shown in Fig. 2. 

Consider conditions just at the end of the scan. 
V, is cut off by a voltage developed in A and V, is 
passing its peak current. Since the voltage across L, 
is nearly constant during the scan C draws negligible 
current, and so the peak current in V, is the peak 
current in L, and is I, (1 — K) =i,. The current 
is shown by the single-headed arrow in Fig. 1. 

At this instant V, is cut off for the flyback by the 
voltage applied to its grid. V, stays cut off. The 
anode current drops almost instantaneously to zero 
but the current in L, cannot drop instantaneously to 
zero and so it flows into C as shown by the double- 
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headed arrow. When V, is cut-off, all that happens is 
that the current is diverted from V,to C. This current 
charges C and so the voltage across it rises and carries 
= it the anode of V,. As C charges the current 
falls. 

If there are no circuit losses the energy $L,/,* 
stored in the magnetic field at the end of the scan is 
eventually converted into potential energy $CV* in 
C. The maximum possible voltage across C is there- 
fore, V =i,.\/L/C. The current is then zero. 

The current, however, passes through zero to 
flow in the reverse direction, for as soon as C has 
become fully charged it starts to discharge and it 
can do so only through L,. The current now grows 
negatively and is shown in Fig. 1. by the three- 
headed arrow. 

At length, when C is discharged, it reaches a 
negative maximum when the energy has been trans- 
ferred from C back to L,. If there were no losses, 
the current at this instant would be —,. In practice, 
there are always losses and the current only reaches 
the value — xi,; x is the fractional overshoot. 

The value of K in the earlier expression for the 
current in the coil is easily expressed in terms of x 
and is equal to x/(1 + x). 


Current Waveforms 


During the whole of the flyback period both valves 
V, and V, are, or should be, cut off. While the current 
is changing from 7, to — x1, the voltage changes from 
its negative value at the end of the scan, reaches a 
positive maximum and then falls to zero. After this 
the current changes back towards zero at an increasing 
rate and the voltage increases negatively. It very soon 
reaches a point where the current magnitude is very 
slightly less than xi,, a point at which the inductive 
back-e.m.f. has the scan value L,I,/r, and the total 
voltage is slightly less than this because of the 1,7, 
drop. This point is the true end of the flyback and 
the start of the scan. It is the point on the cycle where 
the current in the oscillatory circuit is changing at the 
proper rate for the scan. 

This point is in time so little after the negative 
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Fig. . Basic circuit of directly-fed deflector coil L;, 
with “economy "’ diode V. and driving pentode V,. 
Box A indicates a circuit element for controlling V>. 
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current maximum that it is customary to ignore the 
difference and take the maximum as the end of 
flyback. Similarly, the current at this point is so little 
smaller than xi, that it is again customary to ignore 
the difference and to take the starting current of the 
scan as —xi,. Precise calculation of the point is 
surprisingly difficult and the error involved in the 
approximations is quite small for the kind of clecaits 
that we are discussing. 

At the end of the flyback, V, is still kept cut Se but 
V, is caused to become conductive by the voltage 
developed in the device A of Fig. 1. This voltage 
varies in such a way that the current in L, now 
decays linearly to zero. The current is diverted from 
C to V, and flows in the way indicated by the four- 
headed arrow in Fig. 1. When the current reaches 
zero A acts to cut off V, and the driving voltage on the 
grid of V, causes this valve to become operative and 
to drive current, as indicated by the single-headed 
arrow, through L,. V, acts to bring the current from 
zero to i, and when it has done this the cycle has been 
completed and another flyback starts. 

In practice, V, and V, do not cut in and out together 
in the way described, for this would demand extremely 
critical adjustment. Actually, V, starts to conduct 
somewhat before V, stops conducting and there is a 
small interval during which both are in operation 
together. 

The variations of current with time in the idealized 
case are shown-in Fig. 3(a). From A to B the coil 
current decays from i, to zero and flows into the 
circuit capacitance. From B to C the capacitance 
discharges to provide the reverse current of magnitude 
— xi, at C. From C to D the diode is in operation 
and the current decays linearly and from D to E 
V, drives a linear current through the coil. The diode 
and pentode currents are shown at (b) and (c) respec- 
tively, for idealized operation by the solid lines and 
for a practical case by the dotted lines. 

The anode voltage of V, with respect to + h.t. 
varies in the manner sketched in Fig. 3(d) and this is 
also the cathode voltage of V,. This valve must be 
conductive only over the period CD so that outside 
this period the anode voltage of V, must be below the 
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Fig. 3. The waveform of one complete cycle of deflector- 
coil current is shown at (a) with the voltage across the coil 
at (d). The current provided by the driving valve is ideally 
of the form (c) and that through the diode like (b). The 
dotted curves in (b) and (c) indicate the practical form of 
the currents and in (d) the dotted curve shows the required 
variation of the diode cathode voltage. 


cathode voltage to keep it cut off. The exact waveform 
is quite unimportant. During the conductive period 
CD, however, the anode voltage must vary in such a 
way that the current decays linearly. The precise 
waveform over this period is important and controls 
the linearity over the left-hand side of the picture. 

Computation of the waveform requires that the 
resistance of the deflector coil and the diode char- 
acteristics be taken into account. What is needed is 
shown very roughly by the dotted line in Fig. 3(d) ; 
the waveform over the regions FG and DH being 
unimportant. 

This anode voltage is provided partly by a nearly 
constant voltage developed across R,C, by the diode 
current and partly by the device A. This is usually 
a suitably damped and tuned resonant circuit with a 
secondary winding or its equivalent for phase reversal. 
It produces the time-varying part of the voltage from 
the anode current of V,. 

For the idealized waveforms considered it is possible 
to derive some very simple relations between the 
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currents and even if they are not precise for practical 
waveforms they are sufficiently accurate to be of great 
help in determining proper circuit values. 

It is plain from the geometry of the waveforms of 
Fig. 3(b) and (c) ee 


[Mg its: T, — 7; 


From this celetion ‘and the fact that the mean value of 
a triangular wave is one-half of its amplitude multiplied 
by the ratio of its duration to the time of one cycle, 
we find that the mean currents i, and i, of V, and V, 
respectively are 


(2) 
(3) 


The mean current in L, is i, — i, and the peak-to- 
peak deflection current I,, = 7,(1 + x). The ratio of 
the two gives the fraction of the picture width by which 
the picture is displaced from the centre of the tube 
by this mean current. This fractional displacement is 

$.- 


r 1l+x (4) 


For the British 405-line transmissions 7,/r = 0.84. 
An overshoot x = 0.8 is not difficult to obtain and 
values up to about 0.95 are not impossible. With the 
lower value the fractional displacement is 0.42 x 
0.2/1.8 = 0.0466. With a 10-in picture this is a 
displacement of under 4-in to the right. 

In practice, the shape of the flyback affects the 
position of the picture and, even with a transformer-fed 
deflector coil, it results in a small displacement tothe left. 
Although it is very small when the overshoot is large, 
it is often observable in practice and is corrected by 
adjusting the focus coil. With a directly-fed coil it 
tends to offset the displacement caused by the d.c. 
component of current in L,. It is plain, therefore, 
that as long as x exceeds about 0.8 the d.c. component 
is no very serious drawback to the circuit of Fig. 1. 


7, 1l-—x 


Valve Peak Current 


With very little additional information it is now 
possible to work out the circuit values needed for any 
given case. To do this it is necessary to know the 
peak anode current of which V, is capable. This is 
the anode current for a grid voltage of about — 1 V, 
since grid current must be avoided in normal time-base 
operation, and for an anode voltage just above the 
knee in the anode-volts—anode-current characteristic. 
This last condition is brought about by the fact that it 
is usually desired to operate with the minimum h.t. 
voltage and the maximum voltage drop across the 
deflector coil occurs at peak current. 

This peak current depends on the valve design and 
increases with screen voltage. With the PL81 it is 
350 mA. for 60 V on the anode and 170 V on the 
screen; with the PL 38 it is only 140mA at 75 V 
and 175 V respectively, but increases to 165 mA when 
the screen voltage rises to 225 V. For the EL38 the 
current is 220 mA at 85 V for 275 V on the screen. 

If the h.t. supply voltage is fixed, the maximum 
voltage across the deflector coil is limited te the 
difference between the h.t. voltage and the minimum 
anode voltage. Whatever the circuit arrangement the 
scan current is then proportional to the peak anode 
current of the valve. 

This peak current is the starting point of design and 
most of the circuit values depend on it. The first 
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step, therefore, is to choose a valve. Having de- 
termined its peak anode current and the minimum 
permissible anode voltage, it is good practice to carry 
out the design for a current of at least 10 per cent less 
and a voltage of 10 per cent more than these figures in 


order to allow for variations of valve characteristics and . 


deterioration of the valve during use. 

For our example, we shall consider the EL38, 
(220 mA at 85V). The design are thus 
220 — 22 =198mA and 85+ 85=93.5V. In 
round figures we shall take 200 mA and 95 V. 

For an overshoot in the circuit of x = 0. 8, equation 
(2) gives the mean anode current as i, = 200 x 
0.42/1.8 = 46.6mA and the mean diode current, 
equation (3), is 46.6 x 0.644 = 30mA, while the 
peak-to-peak deflection current is I, = 200 x 1.8 = 
360 mA. 

In practice, the mean currents will be rather higher 
than this because the instantaneous currents will 
not change over abruptly from one valve to the other 
but will tend to the form shown dotted in Fig. 3 
(b) and (c). If V, starts to conduct while V, is con- 
ducting it supplies current which is surplus to the 
requirements of the deflector coil and so, if the scan 
is to remain linear, this surplus current must be 
diverted to V,. The mean currents of both valves 
must therefore be equally increased by such operation. 

Although undesirable from an economy standpoint 
this overlapping of the conduction periods of the 
two valves is necessary in practice in order to avoid 
very critical adjustments. As long as V, is non- 
conductive at the end of the scan this overlapping of 
the conductive periods of the two valves does not 
affect the peak-to-peak currents, it only alters the 
mean currents. 

At full output with a typical valve a deflecting 
current I, of 360 mA is obtainable for a mean anode 
current of 46.6 mA (ideal) with the practical overshoot 
figure of 0.8. In practice, a mean current of 55 — 60 
mA would be reasonable. In Class A operation 
without a diode the maximum output would be 
200 mA for a mean current of 84mA. The improve- 
ment with a diode is thus quite considerable, even 
when conditions are not ideal. 

When operating a 51° tube at 5 kV a deflector coil* 
can have a figure of merit L,I,? of as little as 1 mH- 
A*. It is safer, however, to assume a figure of 1.6 
mH-A?* as being more nearly representative of 
general practice. If the tube is operated at 9kV the 
tigure becomes 1.6 x 9/5 = 2.9 mH-A?. 

If such a coil is used with a current of 0.36 A, which 
we have seen that a typical valve can provide in the 
circuit of Fig. 1, the inductance of the coil must be 
L,, = 2.9/0.36% = 22.3mH. This is not enormously 
high, for values of 6 — 10 mH are common in trans- 
former-fed coils. 

In order that the flyback may occur in the time 
v, allowed for it in the transmission (16 usec in the 
British 405-line system) it is necessary’ that this time 
should not be less than that occupied by one-half cycle 
of the natural frequency of oscillation 1/27./L,C. 
Whence 


= (9)'/i © 


This is an approximate relation since the frequency 
is somewhat dependent on the damping and hence on 


oe Desester Coil Characteristics,” by W. T. Cocking, Wireless World, 
March, April and May, 1950. 
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x. In practice, it should be somewhat smaller than 
the calculated figure. For the British transmissions 

C = 26,000/L, je why aS Ls (6) 
in pF and mH. 

For L, = 22.3mH, C= 1160pF. The self- 
capacitance of the deflector coil is unlikely to be 
more than 200 pF at the most and, in the worst case, 
the rest of the stray capacitances will not total more 
than 100pF. A capacitor of the order of 800 pF 
must thus be connected in order to obtain the proper 
flyback time. 

In Class A operation, because the current is 0.2 A 
only, L, must be 2.9/0.04 = 72.5mH and then C 
must not exceed 26,000/72.5 = 360 pF. 

During the scan the inductive back e.m.f. across L, 
is L,I,/r,. With +, = 82.77 sec, this becomes 
12 L,I, with L, inmH. Itis, therefore, 12 x 22.3 x 
0.36 = 96 V. On this is superimposed the i,7,, drop. 
A typical value of r,/L, is 2 Q/mH, so that ry = 
2 x 22.3 = 44.692 and I,7, = 44.6 x 0.36 = 16 V. 
The zero of this saw-tooth occurs at the same point 
as the zero of the current wave so that there is a part 
additive to the back-e.m.f. of 16/(1 + x) _ a part 
subtractive of 16x/(1 + x), or in this case 8.9 V and 
7.1V. The voltage across L, thus varice frota 88.9 °V 
at the start of the scan to 104.9 V at the end. 

The peak voltage during flyback would be 
0:21/22.3 x 10-%/1160 x 107?* = 880V if there 
were no losses. With the losses it will be rather less, 
but in practice the flyback time may have to be on 
the average rather less than has been assumed in order 
to provide some latitude for component variations. 
As a result the voltage may not be less than this and 
the deflector coil should be insulated to withstand 
about 1 kV. : 

When V, is passing its peak anode current, at the 
end of the scan, the voltage across L, is at its greatest 
and as it acts against the h.t. supply, the anode voltage 
of V, is at its lowest. This is 95 V for the valve of this 
example. The sum of the two gives the miftimum 
permissible h.t. supply voltage, about 200 V in the 
example. To this must be added the cathode bias 
voltage of V, and any voltage drop across the control 
device A of Fig. 1. 


(To be continued) 


1951 A.R.R.L. Handbook 


HE 1951 edition of the Radio Amateur’s Hand- 

book, which enjoys a world-wide reputation as 
the standard manual of amateur radio communication, 
is now available. It has been considerably re-arranged 
and enlarged, five new chapters having been added 
covering various modulating systems for transmitters, 
single-sideband radio-telephony technique, mobile 
equipment and transmission lines. 

The handbook is profusely illustrated with circuits, 
drawings and photographs and there are numerous 
tables and charts. Its 27 chapters cover 608 pages, 
57 of which are devoted to valve data. 

Copies are obtainable from the Modern Book Co., 
19-23, Praed Street, London, W.2, at 22s 6d (23s 6d 
by post), also from several other booksellers, or it can 
be ordered, for delivery direct from the U.S.A., 

the Radio Society of Great Britain, New 
Ruskin House, Little Russell Street, London, W.1, the 
price being 22s. 
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Continuously Variable Mains 
Transformer 


Wide Voltage Range by 


In-Phase and Phase Opposition Connections 


By H. E. STYLES, B.Sc. 


OR experimental purposes, a need often arises 
FE for an a.c. power supply at a voltage which can 
be varied continuously over a wide range. 
Such a source of power is extremely useful for a variety 
of purposes such as: operation of equipment requir- 
ing unusual supply voltage ; calibration of a.c. meters ; 
determination of characteristics of iron-cored chokes, 
etc ; determination of rectifier characteristics ; speed 
control of motors ; control of electrically heated appar- 
atus and provision of a variable d.c. supply in conjunc- 
tion with a suitable rectifier. 

A.C. Voltage Control Methods.—Numerous 
methods of varying the voltage of an a.c. supply 
are possible but most of them suffer from disadvantages 
of one kind or another as may be seen from the follow- 
ing selection :-— 

Control by series resistance. —This is wasteful of power, 
provides limited range of control and gives poor 
regulation. 

Control by potentiometer.—This is also wasteful of 
power and gives poor regulation. 

Control by tapped series choke.—This gives limited 
range of control, poor regulation and is discontinuous 
unless an excessive number of tappings is provided. 
Control by variable core choke.—This provides smooth 
control but gives limited range and poor regulation. 
Control by tapped transformer.— This gives wide 
range and good regulation but with normal construc- 
tion the control is discontinuous unless an excessive 
number of tappings is provided. 

Control by toroidally wound transformer with sliding 
contact.—This gives practically continuous control 
over a wide range with good regulation. Such 
transformers, however, are not easily constructed 
and must inevitably be relatively expensive to purchase. 

As will be shown, however, it is possible to design 
a tapped transformer of simple construction from which 
any required voltage can be obtained at will and it 
is considered that such a device will meet most experi- 
mental requirements. 

Principle of Design.—The instrument to be 
described makes use of a little-known, though by no 
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Fig. 1. Voltage 
rating of the var- 
ious windings on 
the transformer. 
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means novel, property of the following mathematical 
series : 

+1 +3 + 33 + 3% 34 ace + 3-1 

It is possible, by suitable choice of signs, to select 
terms from this series such that their sum can be made 
to equal any integral value between the limits of 
+ $(3"—1), or + $(3F—1), where n is the number 
of terms to which the series is taken and F is the posi- 
tive value of the final term. 

Thus, for example, if the first three terms are taken, 
n equals 3 and F equals 9, the individual terms being 
+1, +3and +9. These three values can be com- 
bined to give all integers within the limits of +13 
as shown in the table below. (Positive values only are 
shown—reversal of all signs gives the corresponding 
negative values.) 

Now isolated windings on a transformer can be 
connected in series so that their voltages are either 
in phase or 180 deg out of phase. The resultant 
voltage is thus either equal to the sum of or the differ- 
ence between the individual values, which may there- 
fore be regarded as having positive or negative signs 
according to the way in which they are connected. 
It follows that if a series of windings is provided such 
that their voltages accord with the mathematical 
series previously referred to, then it will be possible 
to select combinations of windings so as to obtain 
any integral value of output voltage up to the maxi- 
mum given by all windings series-connected in 
phase. 

For normal purposes there is no tangible difference 
between output voltages of positive or negative sign, 
since this merely implies a phase difference of 180 deg, 
but it is possible to make use of this intangible differ- 
ence in the following manner. Consider the trans- 
former shown in Fig. 1. Four separate secondary 
windings are provided for outputs of 1, 3, 9 and 27 
volts, whilst the 240-volt primary winding is tapped 
at a point corresponding to 81 volts from one end and 
159 volts from the other. 

By suitable selection of windings and direction of 
connection the four secondaries can be combined to 
give an output voltage corresponding to any integral 
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value between the limits of +40. Although the 
positive and negative values are indistinguishable 
for most purposes, this is not so if the output from the 
secondaries is connected in series with the 81-volt 
section of the primary. When this is done the resul- 
tant output lies within the range of 81'+.40; i.e., 
41 to 121 volts. Thus the over-all range can thereby 
be extended from 1 to 121 volts. 

Similarly, the secondary output of +40 volts can 
be connected in series with the primary ‘section of 159 
volts to give a range of 159 +40 volts ; i.e., 119 to 199 
volts. The over-all range can thus be extended from 
1 to 199 volts. (The slight overlap, 119 to 121, 
results from using a winding of 159 volts instead of the 
ideal value of 162 which could be attained by a suit- 
able extension of the primary winding but is not neces- 
sary.) 

Finally, by connecting the secondary output of 

40 volts in series with the whole primary, an output 
of 240 +. 40 volts can be obtained ; i.e., 200 to 280 volts. 
Hence the simple transformer of Fig. 1 enables any 
integral voltage between 1 and 280 volts to be obtained, 
though it must be noted that for voltages above 40 
an auto-transformer connection is used and, in con- 
sequence, the output is in direct contact with the mains 
supply. For many purposes this does not miatter 
but if it is not permissible the difficulty can be over- 
come by providing an additional 240-volt mains wind- 
ing which need not then be tapped. The auto- 
connection, however, possesses an advantage in that 
primary and secondary currents are nearly 180 deg 
out of phase so that auto-connected windings have 
to carry a current equal only to the difference between 
the input and output currents. The winding can 
therefore be of smaller diameter wire than would other- 
wise be the case. 

If it be desired to obtain a finer control of voltage 
than is given by the transformer alone, it can readily 
be obtained by shunting a potentiometer across the 
one-volt winding. The low voltage permits the use 
of a low resistance potentiometer and hence a mini- 
mum worsening of regulation. The latter will, 
of course, depend upon the precise design of trans- 
former employed, but the fact that voltage can be 
finely adjusted will in many circumstances render 
good regulation less important than would otherwise 
be the case. It may thus be permissible to work at 
higher current densities in the windings and thereby 
reduce the winding area required. 

Design Data.—For maximum convenience the 
transformer can be provided with switches for the 
purpose of selecting desired combinations of windings 
and the circuit of Fig. 2 has been found suitable 
for covering the whole range from 0 to 280 volts. 
Each of the four independent secondary windings is 
connected to a three-position double-pole switch 
by means of which the winding can be introduced 
in either direction or eliminated and replaced by a 
short-circuiting connection. Primary tappings can 
be introduced by means of a four-position double- 
pole switch, the first position of which provides a 
short-circuit and eliminates the primary completely. 

A further switch provides two “on” positions for 
the mains supply. In one position a low resistance 
potentiometer is shunted across the 1-volt secondary 
winding whilst in the other position the potentiometer 
is disconnected at one end and serves as a series 
rheostat only. The latter provides adequate control 
at the higher values of output current. 

The positive and negative signs in Fig. 2 serve to 


WireLess Worip, AuGcust 1951 


i 


i) 


fs 
"a 


Fig. 2. Voltage selection is most conveniently effected by 
switching, which for the transformer of Fig. | can be 


arran as shown here. 


show the correct phase relationships and it will be 
seen that the primary tappings are connected to the 
selector switch alternately in and out of phase. The 
reason for this will be made clear later. The correct 
phasing of connections can readily be ascertained by 
practical test during construction and there is no need 
to take special precautions to identify the ends of the 
secondary windings. 

The switches employed must be such that short- 
circuiting does not occur between adjacent contacts 
when the controls are operated as any such behaviour 
will preclude on-load voltage adjustment. The 
author has employed ordinary wafer type rotary 
switches and avoided ‘shorting difficulties by using 
alternate contacts only. Such switches have been 
found to be capable of carrying currents of up to ten 
amperes and for higher currents it is merely necessary 
to use two or more wafers wired in p: : 

It is, of course, possible to dispense with switches 
and to employ wander leads in conjunction with plugs 
or terminals. Though less convenient, the latter may 
be preferable when very heavy output currents are 
required but, to avoid danger at high voltages, the 
plugs or terminals used should be of the shrouded 


type. 

Transformer Design.—This follows normal 
practice and depends primarily upon the maximum 
output wattage required. Since, however, windings 
may be idle, or in opposition, under some conditions 
of operation, it is necessary to allow for a winding 
area greater than would normally be required. To 
some extent this may be compensated for by the use 
of thinner wire, as previously explained, but it is 
desirable to choose a core of ample size. 

The gauge of wire required for any particular second- 
ary winding may either be chosen on the basis of a 
maximum current rating or, alternatively, on the basis 
of ensuring that the maximum output wattage can 
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always be obtained regardless of the value of output 
voltage in use. In the latter case it is necessary to 
calculate the maximum current demand for any given 
winding on the basis of the lowest output voltage for 
which the winding in question needs to be in circuit. 
These lowest voltages will be 1, 2, 5, and 14 for the 
l- 3- 9- and 27-volt windings respectively, so that if 
the maximum output watts be W, then the current 
carrying capacities of the four secondary windings 
in the order given above, must be equal to W, W/2, 
W/5 and W/14 amperes respectively. In practice, 
the lower voltage windings would probably be current 
limited rather than wattage limited in order to avoid 
the use of unduly thick wire though this may be 
obviated by using windings in parallel 

In the case of the primary winding, the first requisite 
is that it should be adequate for the maximum output 
wattage for which the transformer is designed. If this 
factor alone is considered then the output currents at 
voltages above 40 must be restricted so as to avoid 
over-loading the auto-connected primary sections. 
Since the output and input currents through the 
sections in question will be approximately 180 deg out 
of phase it follows that the maximum output current 
can be allowed to exceed the normal primary current 
limit by an amount equal to the primary current 
corresponding to the output actually being taken. 

If, however, it be desired to ensure that the maxi- 
mum output wattage can be obtained at voltages above 
40 the primary sections must bé designed to carry 
the resultant currents when output voltages are at 
their appropriate minimum values. Thus in the case 
of the 8l-volt primary section the minimum output 
voltages will be 41 so that the output current will be 
approximately six times the input current at 240 volts. 
As these two currents are roughly 180 deg out of 
phase the effective current through the winding will be 
five times as great as that in the rest of the primary. 
Similarly, in the case of the 159-volt section, the 
minimum output voltage will be 119 so that the output 
current will be twice the input current at 240 volts. 
The effective current through this section will there- 
fore be equal to the current in the rest of the primary 
though opposite in phase. 

Finally, when the whole of the primary is auto- 
coupled to the 40-volt secondary, the minimum output 
voltage will be 200 and the output current 1.2 times 
the input current. The effective primary current 
will thus be only 0.2 times the normal value so that 
in this case the output power can be increased to five 
times the normal value without fear of over-loading 
the primary. 

From the foregoing estimates it is apparent that in 
order to cater for normal maximum power output it is 
necessary to wind the 81-volt primary section so that 
its current-carrying capacity is five times that of the 
159-volt section. The latter, however, needs only to 
be suitable for the normal maximum primary current 
for full load operation of the transformer. 

To summarize, if W be the rated maximum output 
watts of the transformer, then in order to obtain this 
output at any operating voltage it will be necessary 
to ensure that the current-carrying capacities of the 
various windings are as follows :— 

-V secondary winding .. W amperes 

-V ditto .. W/2 amperes 
-V ditto .. W/5 amperes 
-V ditto .. W/14 amperes 
V primary winding . W/48 amperes 
Vv ditto .. .. W/240 amperes 


These values ignore transformer losses but these can 
probably be neglected since the calculations were 
made for the most onerous conditions of operation. 
Consideration has only been given to a 240-volt 
input, but modification to the design is unnecessary 
unless the input is above 243 volts or considerably 
below 240. A low voltage merely produces a greater 
degree of overlap when switching from one primary 
section to another and a reduction in maximum 
output voltage, but if the voltage exceeds 243 
a tapping at that voltage must be provided in order to 
obtain control of voltage within 1 volt at all points. 

As an example of the application of the foregoing 
design procedure, detailed instructions for the con- 
struction of a 100-W. transformer are given in the 
appendix. 

Operation of the Transformer Switches.— 
To ensure a smooth sequence of switch operations, the 
procedure for obtaining a steadily increasing voltage 
should be as follows :— Start with all switches at the 
central short-circuiting position. This, of course, 
corresponds to zero volts. Switch to —1, then add 
+3 to give -+-2 volts. Move the first switch to zero 
to give +3 volts and then to +1 to give +4 volts. 
Switch in —9 to give —5 volts and then move the first 
switch through zero to —1 to reach —7 volts. Change 
the second switch from +3 to zero and the first to +1, 
Oand —1 to reach —10 volts. Switch in —-3 and change 
through +-1, 0 and —1 to reach —13 volts. Switch in 
+-27 to get +14 volts and by procedures as above 
raise the voltage to +40. 

At this stage, the 8l-volt primary section must be 
switched in as a megative value to avoid the necessity 
for reversing all the other switches and it is for this 
reason that the wiring is arranged in the manner shown 
in Fig. 2. The output voltage is then increased by 
reducing the secondary voltage from -+40 through 
zero to —40 to give a final negative value of 121 volts. 
To avoid a sudden jump in output voltage, the 159- 
volt primary must then be introduced as a positive 
value to oppose the —40 volts of the secondary and give 
a net output of +119 volts. This is then increased to 
199 volts by increasing the secondary to +40. The 
240-volt primary section must then be introduced as a 
negative value to ensure smooth increase of output 
voltage. Thus, by alternating the phase of connection 
of successive primary sections, it is possible to avoid 
sudden voltage jumps which would necessitate re- 
versal of switch positions at each alternate change of 
primary tapping. 


APPENDIX 


Details for Con struction of a 100-Watt Transformer 
for 240-V 50-c/s. Supply.—The transformer to be 
described is suitable for an output of 100 watts at voltages 
from 5 to 280 inclusive but is limited to a maximum output 
current of 20 amperes at voltages below 5. At voltages 
above 40, auto-connection is employed and the output is 
therefore in direct connection with the main supply at 
such voltages. 

Materials Required. 

Core: 80 pairs of stampings, of dimensions shown in 
Fig. 3 to give a core cross-section of l}in x I}in. 
(Stalloy or similar material of 0.014in thickness ; 
Sankey No. 33 or 33A, M. & E.A. No. 60 or 60A, 
Baldwin No. 8C.) 

Bobbin : to suit above core. 

Clamping brackets, bolts, terminal strips etc. for above. 

Wire : 28 s.w.g. enamel covered—5 oz. 

22 s.w.g. enamel single cotton covered—11 oz. 
18 s.w.g. enamel single cotton covered—13 oz. 
14 s.w.g. enamel single cotton covered—21 oz. 
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Fig. 3. Typical core size for a 100-W transformer for 
50-c/s supply. 


‘* Empire-cloth ” and self-adhesive cellophane tape of 
l}in. width. (If enamel single cotton covered wire cannot 
be obtained, plain enamel covered can be used, but lead out 
wires when twisted together should be covered by insulating 
sleeving.) 

Winding Data. 

(a). 159-V primary section.—This winding should be 
the first to be put on to the bobbin and comprises 795 
turns of No. 28 s.w.g. enamel covered wire. Each layer 
should be covered by a single layer of the self-adhesive 
cellophane tape, applied in two sections side-by-side with a 
small over-lap at the centre. This tape is extremely useful 
for such purposes, and, provided that enamel covered wire 
is employed, its insulation properties have been found to 
be adequate for normal mains voltages. 

(b). 81-V primary section.—This consists of 405 
turns of No. 22 s.w.g. single cotton enamel covered wire 
wound, in effect, as a continuation of the 159-V section. 
These two windings need only the cellophane tape as 
insulation between them, the tape again being used for 
inter-layer insulation of the 81-V winding. 

(c). 27-V secondary winding.—Before applying this 
winding, the primary should be covered with two layers 
of ‘‘ Empire-cloth ” to provide adequate insulation between 
mains supply and the secondary when the latter is isolated 
from the former. The self-adhesive tape will again be found 
useful as a means of anchoring the ‘‘ Empire-cloth.” 
The 27-V winding comprises 135 turns of No. 18 s.w.g. 
s.c.e. wire with tape inter-layer insulation as before. In 
using wire of the thickness of No. 18 s.w.g., or more, wind- 
ing space can be lost by the necessity of bringing back the 
end of a winding which finishes away from the cheek of 
the bobbin. To avoid this, note should be made when the 
final layer of wire is about to be commenced, and, if 
the number of turns remaining to be put on is much less 
than the number required to form a complete layer, just 
over half the turns should be put on. A layer of tape should 
then be applied and the winding brought back towards the 
end of the bobbin from which it was commenced so that ‘it 
terminates close to the cheek. A stepped effect is thereby 
produced but this can be filled in by subsequent windings 
and space which would otherwise have been occupied by 
a single length of wire lying across the original winding 
is saved. 

(d). 9-V secondary winding.—This consists of 45 turns 
of No. 14 s.w.g. single cotton enamel covered wire and need 
only be insulated by tape from the 27-V secondary section. 
In this case it is even more necessary to proportion the 
winding so as to bring the final turn adjacent to a cheek 
of the bobbin and if, at the same time, the beginning and 
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end of the winding are brought to the same end of the bobbin 
it will be sufficient to twist together the en 
Foe through holes in the bobbin 
procedure is somewhat difficult with No. 
wire and may lead to damage of the bobbin. 


(ce). 3-V secondary winding.—15 turns of No. 
8.W.g. 8.C.e. wire are employed for this winding, the ends 
which are twisted together as a means of ey eo 
wire from becoming unwound. Tape ins 
sufficient. 

. 1-V secondary winding. 
of No. 14 s.w.g. wire dealt with as in the previous case. 
If sufficient space remains and it is considered desirable, 
one or both of the last two windings can be duplicated 
for the purpose of connecting them in parallel and thereby 
increasing the — maximum output current at 
voltages below 5 


Characteristics of the Transformer.—The 


the output from the transformer unsuitable for purposes 
such - meter calibration. 

magnetizing current amounts to about 70 
whilst iron losses approximate to 2W. At full 
copper losses account for about 8 W giving a total 
some 10 W. The over-all efficiency is thus of the 
of 90 per cent so that for an output of 100 watts the i 
will be 111 watts. The primary current at 340 volts 
thus amount to 0.47 A ergy Sgr to a current dens 
of 2,700 A per square inch. the secon i 


current densities range from 3,400 A to 4,000 A per 


exposed surfaces of iron and copper amounts to some 
75 sq in the energy to be dissipated per square inch of 
surface approximates to 1/7 W and the transformer should 
therefore remain quite cool at full load. 


Connection of Windings.—If the direction of all windings 
is maintained constant, then the commencement of the 
159-V winding can be regarded as the positive end of the 
primary in accordance with Fig. 2. The end of this winding 
is joined to the beginning of the 81-V winding to give the 
primary tapping point whilst the finish of the B1-V's section 
corresponds to the negative end of the primary. Since 
the induced emf. is in opposite phase to the primary 
voltage, it follows that the beginnings of all the secondary 
a will correspond to the negative ends shown in 

ig. 2. 

Switching.—The “‘ on-off” main switch can convenientl 
comprise a double-pole, three position wafer- swi! 
with the central position left disconnected. A single wafer 
is adequate to carry the current in this instance, 

The remaining switches must all be capable of carrying 
20 A at least in their short-circuit position. For the four 
secondary switches, double-pole five-position wafer switches 
are suitable, alternate contacts only being used and two 
wafers wired in parallel to provide the required current 
carrying capacity. 

In the case of the primary selector switch, the necessity 
for providing four switch positions precludes the use of 
double-pole wafers since the number of available contacts 
is insufficient to permit the use of alternate contacts only. 
This difficulty can be overcome by y using paired single- 
pole wafers to obtain the necessary double-pole action, 
two such pairs being employed in parallel to provide the 
current capacity needed. Using alternate contacts, as 
before, four single-pole, pat ag wafers will therefore 
be required for the primary switch. 

In deciding the possible mer. of Page types = 
switches, it should be remembered that 
interrupted is restricted to a maximum on bd 
currents coinciding with low voltages. 
capacity is the chief consideration. 


Oscilloscope Calibrator 


Measuring Signal Voltage 


By W. TUSTING 


HEN using an oscilloscope it is often required 
to know the magnitude of the input signal 
voltage corresponding to a given deflection 

on the screen. One can, of course, give the oscilloscope 
an initial calibration by applying a series of known 
voltages and noting the resulting deflection. However, 
this can be regarded as giving only a rough indication 
of the input because the calibration is unlikely to stay 
constant, The deflection sensitivity of the tube 
itself varies with the e.h.t. voltage and this depends on 
the mains voltage. Then the amplifier gain is not 
constant and is likely to change with time as the 
valves age and again with the mains voltage. 

Because of this, the writer has come to the conclu- 
sion that the best way of determining the input 
voltage of an oscilloscope is with the aid of a calibrator, 
which can either be a separate unit or, preferably, 
built in. The calibrator delivers a known output 
voltage and in use the procedure for determining the 
magnitude of a signal voltage is to note the deflection 
which it produces on the tube screen, to substitute 
the calibrator output for the signal and to adjust 
its output for the same deflection. The voltage is 
then read from the calibrator dial. 7% 

The main error involved in this is in judging the 
equality of the two deflections and this can be made 
very small if the trace is reasonably large. There is a 
small possibility of error if the mains voltage changes 
between the two readings, but even this can be 
detected by repeating the measurement several times. 

There will inevitably be an error if the frequency 
response of the amplifier is poor, unless the frequency 
of the calibrator output is the same as that of the 
signal. This is possible but very inconvenient and 
it is desirable in the interests of simplicity to make the 
calibrator provide a 50-c/s output. In using it, there- 
fore, the assumption is made that the oscilloscope 
response is the same at 50 c/s as it is at any signal 
frequency. This will usually be true within close 
limits with any good amplifier used within its pass 
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Above: Fig. 1. Two- 
stage attenuator and 
potentiometer 
switching. 

Fig. 2. Basic attenu- 
ator stage. 
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range. If the amplifier response is known a correction 
can, of course, be applied. 

The writer recently found the need for a calibrating 
source of this nature. Some initial rough measure- 
ments showed that the deflection sensitivity of the 
oscilloscope was 0.18 V (r.m.s.)/in with the amplifier 
at full gain and 5.3V/in with it at minimum gain. 
Assuming that a deflection of more than 4in on 
the 5-in tube would not be needed the maximum 
peak-to-peak signal would be 4 x 5.3 x 2.828 = 
60 V. Assuming the smallest useful signal to be of 
0.1-in deflection, this smallest signal would be 0.18 x 
0.1 X 2.828 = 0.051 V. The calibrating source must 
thus provide an output accurately known within the 
range 0.051 — 60 V p-p, a ratio of 1180: 1. 

The best method of doing this is unquestionably 
to provide a source of rather more than 60 V p-p, 
to monitor it with a suitable voltmeter, and to atten- 
uate it as required by a combination of a stepped 
resistance attenuator and a continuously adjustable 
potential divider. For ease of multiplying 10:1 
steps are desirable and this is also a reasonable range 
for the continuous control. 

As an initial try-out, let us decide to use a 50-c/s 
source, since this can be easily derived from the mains. 
A supply at 25 V r.m.s. would seem suitable giving 
a peak-to-peak amplitude of 71 V, the insertion of a 
10:1 attenuator will give down to 0.71 V, a second 
attenuator step-down to 0.071 V and a third down to 
0.0071 V. Two attenuator steps are hardly sufficient, 
three are more than is needed. 

Since 0.051 V gives 0.1l-in deflection 0.071 V will 
give 0.14 in approximately. This is probably sufficient 
because with a potentiometer control more than a 
10: 1 ratio will be available. The accuracy will suffer, 
but in any case high accuracy will not be possible with 
such a small deflection ; therefore, it is not worth while 
to provide a third attenuator step. 

One important requirement of the attenuating 
system is that the input impedance should be constant 
at all settings of the controls. If it is not the input 
voltage will vary unless the source is of very low 
impedance. For practical convenience it is desirable 
to have a pre-set control of the input voltage, since 
if it is always precisely the same the controls can be 
calibrated directly in voltage. This will make the 
source impedance appreciable. 

The calibrator will work only into the input 
impedance of the oscilloscope amplifier and this will 
normally be of very high impedance. As long as the 
output impedance of the calibrator is under, say, 
100 kQ, its actual impedance will not matter nor 
will variations of it with the setting of the controls. 
A constant output impedance is, therefore, not 
needed. 

Another requirement is obviously that the switching 
should be simple. If possible, a single-pole multi-way 
switch should be used. 
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The most suitable general form of network is 
shown in Fig. lt and is based on the single 7 section 
attenuator of Fig. 2. The starting point in design is 
to choose matters so that when a resistance R is 
connected to terminals 3, 4 the resistance measured 
between terminals 1, 2 is also R. Therefore 


(1) 


It is also required that if terminals 1, 2 be connected 
to R the resistance measured between 3, 4 shall also 
be R. Since the network is symmetrical this require- 
ment is automatically met if (1) is met. 

The attenuation when the network is terminated 
by R is the ratio of the input voltage to the output 


and is 
R,(R + R,) 
RS Pe Chg om Bh onn me es ny 
1 RE, (2) 


These two equations are sufficient to permit the 
resistance values to be determined for any impedance 
level R and attenuation A. Solving the equations for 
R, and R, we get 


(3) 
(4) 


A value of attenuation commonly required is 10 
times (20 db) and for this, R, = 99R/20 = 4.95 R and 
R, = 11R/9 = 1.222 R. The value to be assigned to 
R depends on the requirements. 

Two basic sections of attenuator plus the terminating 
resistors are shown in Fig. 3, and by combining parallel 
resistors this can be reduced to Fig. 1 in which R’ 
RR,/(R + R,). For our example, R’ = 11R/20 = 
9R,/20. 

Given the value of any one resistor the values of all 
the others can now be worked out. One might, for 
example, start by arbitrarily assigning a value of 
10k@ to R,. Then, since R,/R, = 81/20 we get 
R, 10 x 20/81 & 2.47kQ, 

, 10 x 20 x 9 

R Si x BO ev 1.11 kQ. 

Alternatively, we may start with a known value for 
R’, since we may have a potentiometer that we wish 
to use. In a particular case a nominal 2-kQ wire- 
wound porencionstes was found to measure 2.074 kQ. 
Then R, = 2.074 x 20/9 = 4.609 kQ and the middle 
shunt resistance in Fig. 1 is 2.3045kQ. The value of 


2. 074 x 20 x 81 
y © Rett 
R, is 81 R,/20 = tae = 18.666 kQ. 

The full input of 25 V r.m.s. may appear across any 
shunt resistance and 22.5 V across any series resistance. 
The power in the two end resistors may thus be 
625/2074 0.3 W and in the middle one 625/2304.5 

- 0.27 W, while in the series resistors it is 510/1866 

0.12 W. 

Since the output resistor will be a wire-wound 
potentiometer of 3-W_ rating this is satisfactory 
here. 1-W resistors for R, are also likely to be satis- 
factory. Powers around } W are rather high in this 
application for the remaining two resistors, however. 

Then the values are non-standard. This, however, 
can largely be met by combinations of standard values ; 
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Fig. 3. Two-section attenuator with terminating resistances. 
Parallel resistors can be coalesced to form Fig. |. 


Fig. 4. Illustrating how the required resistor values can be 
obtained from combinations of standard 


d values. 
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thus 22 kQ and 120k in parallel give 18.6 kQ, two 
resistors of 4.609 kQ in parallel give 2.3045 kQ and 
may be found by picking two slightly low 4.7-kQ 
resistors. This will halve the watts in each and be 
reasonably satisfactory. Similarly, 2.074kQ is best 
obtained by using two high-tolerance 1-kQ resistors 
in series. 

The complete attenuator thus takes the form 
shown in Fig. 4. Whatever the position of the switch 
the input impedance is R/2 = 10 R’/11 = 20.74/11 = 
1.885 kQ. Whatever the source impedance a voltmeter 
connected across the input will read the same in all 
positions of the switch and for all settings of the 
potentiometer. 

However, the meter will read differently while 
moving the switch. If the switch open-circuits between 
contacts, the voltmeter will jump up between settings ; 
if it short-circuits contacts, its reading will drop. 
The amount of the change will depend on the source 
impedance. 

Many switches open-circuit between contacts. 
If the meter is chosen to read 25 V at half-scale (50 V 
at full scale) it will jump to not more than full scale 
if the source impedance is not higher than the input 
impedance of the attenuator. The source impedance 
must not exceed 1.885 kQ in our case. 

In the instrument which the writer built the switch 
was of the type short-circuiting contacts in the half-way 
position. The complete circuit is shown in Fig. 5. 
The resistor values were obtained by connecting up to 
three in series for each and measuring values on a 
bridge. The a.c. voltmeter resistors are nominal 
values, chosen to give a reasonable deflection. on the 
meter. This is a 2-in. type reading 0.5 mA full scale 
and gives a reading of 0.4mA for 25V r.m.s. The 
calibration was made by comparison with another 
instrument. 

The transformer used can be an extra winding on the 
mains transformer. Such a winding occupies little 
space because the power is small. In some cases, 
however, a separate transformer may be necessary 
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The dial of the output 
potentiometer was cali- 
brated with the aid of a 
resistance bridge. The 
full output is 71 V p-p 

25V r.m.s.) and 
the full resistance is 
2.074 kQ. The resist- 


18°66kN 


0:025-25V 


r.m.s. 


Fig. 5. 


since the mains transformer may already be in existence. 
It will then often be convenient to use an. auto- 
transformer working from the 6.3-V heater winding 
of the mains transformer ; this is satisfactory, provided 
that one side of this winding is earthed. The ratio 
needed is 35/6.3 = 5.56: 1. 

The writer constructed such an auto-transformer 
using a j-in. stack of Magnetic and Electrical Alloys. 
No. 40 laminations (overall size 1}in by 1%in) wound 
with 1,740 turns of No. 36 enamelled wire tapped at 
315 turns for the 6.3-V supply. 


HOUSE OF LORDS 


AS briefly mentioned in last month’s issue, a new 

sound reinforcing system has been installed by 
Tannoy in the refurbished House of Lords. This is 
the third Tannoy installation in the Houses of Parlia- 
ment, for the latest one replaces equipment installed 
in the Chamber of the House of Lords three years 
ago when the Commons used the Chamber and, of 
course, new equipment was fitted in the rebuilt 
Commons Chamber. 

The equipment, which is similar to that installed in 
the Commons, was designed as a result of measure- 
ments undertaken with equipment developed in co- 
operation with the National Physical Laboratory. As 
in the case of the Commons Chamber, the new in- 
stallation makes use of a large number of low-intensity 
reproducers—approximately one to every two seats— 
and these are grouped in relation to the twelve micro- 
phones suspended from the roof. When the Tannoy 


Control panel showing (centre) microphone selection buttons 
and indicator lamps. On the right are the microphone level 
setting controls, 


Circuit of complete calibrator . 
which comprises input auto-transformer, 1S 
input voltage adjustor, a.c. voltmeter and 
attenuator. 


ance between slider and 
earth with the top end 
of the potentiometer 
disconnected from earth 
thus 2.074V/71 = 
0.02921 V. Taking a 
series of voltages for 
which calibration marks 
are desired a list of 
corresponding resistance values can be calculated. 
The bridge is then set for each value in turn, the 
potentiometer adjusted for balance and the scale 
marked. 

With a linear potentiometer the scale accuracy 
becomes rather poor below 10 V. This can be partly 
overcome by calibrating the voltmeter at 25 V r.m.s. 
and 12.5V r.m.s. and providing a greater range of 
control on the input. When working towards the bottom 
of the scale the input can be halved and the output 
scale reading doubled. 


operator, who is seated in a niche above the Throne, 
depresses the switch to connect the microphone 
nearest to the Member rising to speak, the reproducers 
in that area are automatically muted, and those in the 
immediately adjacent areas attenuated to a pre- 
determined level. There are also three microphones 
on the floor of the Chamber. Associated with the 
reproducers concealed in the woodwork at the back 
of the benches, are sockets into which headphones may 
be plugged for Members who may have a tendency to 
deafness. Separate amplifiers feed these points. 


New Zoom Lens 


‘THE B.B.C. have been using the zoom lens for 

several years now on television cameras at sport- 
ing events and other outside broadcasts. It enables a 
distant shot to be brought up and enlarged—as if the 
camera were actually moving nearer—while all the 
time keeping the picture in focus. This avoids the 
inartistic effect of an abrupt change from one fixed 
lens to another, or from one camera to another, that is 
otherwise necessary to achieve the enlargement. 

Encouraged by the success of their experimental 2:1 
lens,* the makers, W. Watson and Sons, have now 
produced a zoom lens with a 5:1 ratio. A shot taken 
with this at 100 yards can be zoomed up in a matter 
of three seconds to what it would appear at a distance 
of 20 yards. Areas of objects increase 25 times. The 
lens consists of five optical components (about 44in 
diameter) and the zooming effect is obtained by 
differential displacement of two of the middle ones ; 
this gives a continuous range of focal length between 
4in and 20in, and if the picture is in focus to begin 
with it remains so throughout the process. Movement 
is imparted to the two components by a specially cut 
cam and this is connected by a shaft to a winding 
handle at the operator’ s end of the camera. 


Bs *Wireless World, July, 1949, P. 250. 
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Teese behes make News| 


NEW TYPES FOR wide angle Teletubes 


is a heavy duty line output valve having a peak emission in 

type 6CD66 excess of existing types. It is designed for operation with a 
maximum screen potential of 175 volts permitting its use 
in economical television receivers. 


Peak positive pulse anode voltage 5,500 volts 
Base-International Octal Seated 
Height Sy in. max. 


Diameter 2 1/16in. max. 


efficiency diode features an extremely high heater to cathode 
type 6U46T potential rating, enabling it to be used with fully auto-wound 

output transformers of high efficiency whilst the heater is 
efficiency diode service —_ being operated from a common supply. 


When operated from a 200 volt H.T. rail, these valves 
will provide an E.H.T. voltage of 12-15 kV and fully scan 
a wide angle (70°) cathode ray tube. 


WRITE NOW TO DEPT. 4530 


for data sheets on the above valves. TECHNICAL ADVI CE SERVICE 
Srondard Telephones and Cables Limited roorscray, sincur, KENT 
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high fidelity MICROPHONES 
FOR PUBLIC ADDRESS : RECORDING : AMATEUR RADIO 


ean 


TYPE MIC 22 


This model incorporates the famous Acos 
“ Filtercel ’’ insert giving extreme sensitivity 
and high fidelity. Response is substantially 
flat from 40-6,000 cps. The microphone is 
vibration and shock proof and is not affected 
by low frequency wind noises. Two alter- 
native mountings are available for the MIC 
22 head: 

MIC 22-2 is supplied as a complete unit incorporating 
an attractive desk stand with cable side entry. 


MIC 22-1 is for fitting to any British or American type 
standard floor stand and can also be used as a hand 
microphone. 


PRICE £6 - 6, (Either Model) 


TYPE MIC 16 


Incorporates the Acos Floating Crystal Sound 
Cell giving a response substantially flat from 
30-10,000 cps. Performance is unaffected by 
vibration or shock and low frequency wind 
noises. As in the case of the MIC 22, two 
alternative mountings for the MIC 16 head 
are availabie: 

MIC 16-2 is a complete desk stand unit with side 
cable entry. 

MIC 16-1 is ready for fixing to either British or 
American type floor stands by means of a knurled ring. 


PRICE £12° 12. (Either Model) 


COSMOCORD LIMITED 


P.S. As you probably know, we make good pick-ups too, in large numbers. But even larger numbers of people want them. Although, 
therefore, we expect to be producing still more and still better pick-ups soon, just now we don’t advertise pick-ups at all. 
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Television 


Holme Moss Tests 


BY the time these notes are in print 
the Holme Moss television 
transmitter will probably have begun 
its low-power test transmissions 
preparatory to the opening of the 
station early in October. 

The 45-kW Marconi vision trans- 
mitter will operate on 51.75 Mc/s 
and the 12-kW sound transmitter 
(also Marconi) on 48.25 Mc/s (chan- 
nel 2). The estimated population 
within the service area 
statioh is some 11 million. 

As has already been stated, the 
station will be linked with London 
and Sutton Coldfield (via Birming- 
ham and Manchester) by coaxial 
cable. Incidentally, it may not be 
generally known that the radio-relay 
link between London and Birming- 
ham is being withdrawn from service 
in favour of the new cable link. 

Vestigial sideband transmission is 
being employed by Standard Tele- 
phones & Cables on the cable link 
between Birmingham and Man- 
chester. This permits the shifting of 
the vision frequency band without 
greatly increasing the transmitted 
bandwidth and at the same time ob- 
viates almost insurmountable prob- 
lems in filter design involved in single 
sideband television transmission. 
The equipment is designed to trans- 
mit a video bandwidth of 3 Mc/s. 


Amateur Television 


HE R.S.G.B. announces that in 

response to the request made by 
the Society for a lower frequency for 
amateur television transmission, the 
P.M.G. has given permission for the 
use of 1,225-1,290 Mc/s, with a maxi- 
mum power of 150 watts d.c. input to 
the last stage. This gives a guard 
band of 10 Mc/s at either end of the 
23-cm amateur band. 

It is now some ten months since 
permission was granted for amateur 
television transmission in the 2,300- 
2,450, 5,650-5,850, and 10,000- 
10.500 Mc/s bands in which the per- 
mitted power for television is 150 W 
although for “sound” it is 25 W. 


New Decca Chain 


AS’ mentioned briefly in last 
month’s issue, the third chain of 
Decca stations—the North British, 
serving the north-western approaches 
—was opened in June. 

The siting of the new chain fol- 
lows the accepted “star” pattern, 
the Master station being at Kids- 
dale, Wigtownshire; the Red Slave 
(so named because it generates the 
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pattern of position-lines printed in 
red on charts) at Clanrolla, Northern 
Ireland; the Green at Low Buston, 
Northumberland; and the Purple at 
Neston, Cheshire. 

The two chains previously in use 
are the English, with the Master 
station at Buntingford, Herts, and the 
Danish chain. 

ee further chains are in course 
of preparation. One in Western 
Germany, which is scheduled to 
come into service in September, an- 
other in France and the third in 
south-west England. 

It is appropriate to mention here 
that the Ministry of Civil Aviation 
announces the publication of a new 
edition of the Decca Navigation 
Charts. They are based on Lambert’s 
Conical Orthomorphic Projection and 
are available (price 3s per sheet) for 
each of the existing chains. 


Price Cutting and Service 


OMMENTING on the Govern- 
ment White Paper on the pro- 


“posed abolition of retail price main- 


tenance—manufacturers would be 
permitted to fix maximum prices 
only—the Wireless & Electrical 
Trader points out that “because of 
the technical nature of our products 
the actual purchase does not end the 
transaction; advice, service and 
maintenance are essential, and must 
be made available at all times by the 
seller.” 

Stress is laid by 
the Trader on the 
“inevitable reduc- 
tion in service to the 
consumer” if price- 
cutting gets out of 
hand, and it suggests 
that “representa- 
tions to the Presi- 
dent of the Board 
of Trade for some 
special dispensation 
for ‘technical’ in- 
dustries are clearly 
desirable.” 


pore 


ONE-MAN television 
transmitter and camera 
developed by the Radio 
Corporation of America 
for roving commenta- 
tors. The 2-watt trans- 
mitter, which weighs 
only 53 Ib cen operate 
at distances up to a 
mile from the mobile 
control station. 


Sales and 


Television Convention 


Radio-minded U.S. 


As there is no licensing system for 
broadcast receivers in the U.S.A. 
it is only by such means as polls and 
censuses that an estimate of the 
number of radio- and _ television- 
equipped homes can be obtained. 
According to preliminary figures 
obtained from the April, 1950, us. S. 
census, 95.6 per cent of America’s 
homes have broadcast receivers. The 
actual figures are: 40,093,000 of the 
country’s 42,520,000 homes have sets. 

The 1940 figure was 28,048,219 
(82.8 per cent). 

The number of homes with tele- 
vision is given as 5,120,000. It is, 
however, pointed out by our 
Washington contemporary, Broad- 
casting, that the television figure is 
now estimated as 12,263,000—ap- 
proximately 40 per cent. 

It is perhaps worth noti 
the licence figures for pote oar ns 
the end of May were: sound only, 
11,570,700; television, 869,200, giving 
a total of 12,439,900. 


European Amateurs 


S a result of the decisions made 

at last year’s conference of the 
International Amateur Radio Union 
in Paris, the R.S.G.B. has set up a 
committee to sow the operations of 
the European Bureau of the LA.R.U. 
Whilst the headquarters of the Union 


will, of course, remain in the U.S.A., 
the European Bureau will concern 
itself with the operation of amateur 
radio in Region 1—Europe, Africa 
and Saudi Arabia. 


Brit. I.R.E. Convention 


HE fifth session of the Convention 
organized by the Brit.LR.E. 
opens in the Clerk Maxwell Lecture 
eatre of the Cavendish Laboratory, 
Cambridge, at 9.30 on August 22nd. 
It will be devoted to “ Television 
Engineering ” and will include, on the 
last day (24th), the inaugural Clerk 
Maxwell a Lecture to be de- 
livered by W. O. Howe, 
technical editor B, our sister journal 
Wireless Engineer. The chairman of 
the three-day session will be L. H. 
Bedford (Marconi’s). 

The papers include: — 

“Fischer Large-Screen Projection 
System,” by Prof. E. Baumann (Ger- 
many). 

“New Amplifier Technique,” by V. 
J. Cooper, B.Sc. (Marconi’s). 

Television Wire Broadcasting,” by 
E. A. H. Bowsher (Rediffusion). 

“Scanning and E.H.T. Circuits for 
Wide-Angle Picture erates, by Emlyn 
Jones, B.Sc. (Mullard). 

* Television in the Telekinema,” by 
T.M.C. Lance (Cinema-" Television). 

“The Watson 5:1 Zoom Lens,” by 
H. H. Hopkins, Ph.D. (Imperial 
College). 

“ Applications of Some Recent De- 
velopments to Television Problems _ in 
the United States,” by Irving Wolff, 
Ph.D. (R.C.A.). 

“Improvements in Design and — 
tion of the Image Iconoscope ype 
Television Camera Tube,” by J. 
Cope, L. W. Germany and R. Theile 
(Pye-Cathodeon). 

“ Focusing of Cathode-Ray Tubes for 
Television Receivers,” by J. Alan 
Hutton, B.Sc. (Murphy). 

“Reactive Scanning,” by A. B, 
Starks-Field (Marconi’s). 

“Production of T.V 
F. A, Allan (Ekco). 

“Application of Negative Feedback 
to Flying-Spot Scanners,” by R. Theile 
and H. McGhee (Pye). 

“An Experimental System for 
Slightly Delayed Projection of Tele- 
vision Pictures,” by P. Mandel 
(France). 

“Evaluation of Picture 
L. C. Jesty and N. R, 
coni’s). 


Receivers,” by 


uality,” by 
Phelp (Mar- 


Electronics Scholarships 


A FOUR-YEAR “sandwich ”- 
type course in electronic en- 
ineering was introduced by E.M.I. 
nstitutes at the beginning of the 
year, but in order that the com- 
mencing date of the course should 
fit in with the normal school leaving 
time, the next course will begin on 
August 27th. A quarter of the total 
duration of the course is spent in the 
factories and workshops of the E.M.I. 
Engineering Development Co. Candi- 
dates for the course must be 17 years 
of age or over and have a good 
general education up to Inter-B.Sc. 
level in mathematics and physics. 

The fee for the course is. £100 p.a. 
but scholarships valued at £50 p.a., 
and, in some cases, grants towards 
maintenance, are offered. 

The closing date for applications 
was July 6th, but as the details were 
not received until after our last issue 
went to press, the Institute has 
agreed to consider applications from 
Wireless World readers if lodged by 
August 10th. 


PERSONALITIES 


Dr. C. F. Bareford, M.Sc., who was 
appointed head of the Mullard Elec- 
tronic Research Laboratory at Salfords, 
near Horley, Surrey, four years ago, has 
been made a director of Mullard 
Equipment, Ltd. Prior to joining Mul- 
lards he was for some ten years at the 
Admiralty Signal Establishment. 

Major Edwin Armstrong, the f.m. 
pioneer, who is professor of electrical 
engineering at Columbia University, 
has been gape ong with the Washing- 
ton Award by the Western Society of 
Engineers (America) for “ outstanding 
inventions basic to radio transmission 
and reception.” This is the first time 
the award has been made in the world 
of wireless. The previous twenty-eight 
recipients include Henry Ford and 
Orville Wright. 

Dr. V. K. Zworykin, vice-president 
and technical consultant of the Radio 
Corporation of America, has been 
awarded the Medal of Honour by the 
American Institute of Radio Engineers 
“for his outstanding contributions to 
the concept and development of elec- 
tronic ae basic to modern 
television. 


EARL MOUNTBATTEN, 
vice-patron of the Brit. 
ILR.E., seen here with 
Paul Adorian, president, 
and (centre) G. D. 
Clifford, general secre- 
tary, presided at the 
dinner at the Savoy 
Hotel, London, at which 
the Institution’s Con- 
vention was launched. 


Dr. Harry F. Olson, director of the 
Acoustical Research Laboratory of 

C.A. Laboratories, Princeton, N.]J., 
has. been elected president of the 
Acoustical Society of America for 1952. 
From 1939 to 1942 he was a lecturer 
on acoustical engineering at Columbia 
University. 

G. E. Sugden, who, prior to joining 
the Sperry Gyroscope Co., Ltd., in 
1947, was in the Applications Labora- 


G. E. SUGDEN. 


tory of the M.O. Valve Co., Hammer- 
smith, has been appointed assistant 
manager of Sperry’s aeronautical de- 
partment. 


IN BRIEF 


U.S. Colour’ Television. — The 
Supreme Court of the U.S. has upheld 
the Federal Communication Commis- 
sion’s right to authorize the adoption 
of the C.B.S. frame-sequential system 
of colour television. A temporary in- 
junction restraining the F.C.C. from 
enforcing its order was brought before 
the Chicago Federal Court by R.C.A., 
but the legal battle went finally to the 
Supreme Court with the result already 
stated. 

Larger Valve Bases.—We understand 
from the General Eiectric Company that 
the base diameter of a number of Osram 
valves is being increased from 30mm 
to 34mm. e affected types are 
X61M, W61, DH63, Z63, H63, L63 
and W63; some of these have been 
changed already and the others will be 
changed in the near future. e in- 
creased size, which will eliminate the 
trouble of bases becoming loose, should 
be borne in mind when fitting screen- 
ing cans. 

B.S. for B.A. Screws.—General 
dimensions for all the common types 
of B.A. screws, bolts and nuts (0 to 16 
B.A.) are included in the revised edition 
of B.S.57, and the ranges of nominal 
sizes given in the tables are classified 
as “ preferred,” “second choice” and 

“not normally stocked.” Copies may 
be obtained from the British Standards 
Institution, 24, Victoria Street, London, 
S.W.1, price 3s, post free. 

Electronics and Aeronautics.—Refer- 
ence was made by the retiring prin- 
cipal of the College of Aeronautics at 
the Open Day at Cranfield, Bucks, to 
the College’s new two-year course in 
aeronautical engineering, with special 
stress on the application of electronics 
in this field. Details of the course are 
available from the College. 
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Service Sheets, covering both broad- 
cast and television receivers, have been 
a feature of our associated journal 
Wireless & Electrical Trader for very 
many years, and in the July 7th issue 
the 1,000th sheet is included. 


Red Sea Communications.—Wireless 
services operated by Cable & Wireless, 
Ltd., in the Red Sea area were recently 
extended. A ship-shore radio telephone 
service, opened at Aden on July Ist, 
provides for communication with ships 
within about 50 miles of Aden, as well 
as those in the harbour. By agreement 
with the Government of Aden, C. & W. 
has taken over two wireless stations on 
the Red Sea island of Kamaran, which 
is about 200 miles north of Aden. One 
of them operates a ye hac service 
and a point-to-point telegraph service 
with the C. & W. station at Aden. The 
second is an aeronautical station. 

Radio-man’s Dream or Nightmare?— 
Addressing the Apprentices at the 
Passing Out Parade at No. 6 Radio 
School, R.A.F., Cranwell, Air Marshal 
Cc. W. Weedon, Controller of Engineer- 
ing and Equipment at the Air Ministry, 
stated: “Electronic equipment now 
comes first and the aircraft to carry it 
second. . . . The bomber of the future 
is likely to have up to 1,000 valves 
in it.” 

Student Apprenticeships.—In view of 
the introduction of the General Certifi- 
cate of Education in place of the former 
School Certificate, the Education Com- 
mittee of the British Electrical and 
Allied Manufacturers’ Association has 
recommended that the standard of entry 
for Student Apprentices should be the 
General Certificate of Education, with 
passes at the Ordinary Level in English, 
mathematics and, a science subject. 


Applicants are also — to produce 


sausfactory evidence 
education. The course of training 
normally be four or five years; the 
minimum age of entry remains at 16 
years, but apprentices starting at 17 
or 18 will be expected to have passed 
in at least one of the three subjects at 
Advanced Level. 


a broad general 
will 


Two more aerials recently appeared 
on the Shot Tower at the South Bank 
Exhibition. Antiference Ltd., have 
supplied two Antex—-crossed dipole— 
aerials for the reception of the 
Alexandra Palace transmissions for 
distribution by Central Rediffusion to 
all the 405-line television receivers in 
the exhibition. These aerials are being 
used in place of the original multi- 
element array. 

Exports to China.—Electronic equip- 
ment, including radar, valves, com- 
munication gear and some materials 
used in electronic apparatus, is among 
the list of goods on which an embargo 
for China has been placed by the Board 
of Trade following the resolution passed 
by the United Nations regarding ship- 
ments to areas under the control of the 
Government of the People’s Republic 
of China. 

Draft Specification for a standard 
hearing aid similar to the Medresco 
issued under the National Health Ser- 
vice in this country has been prepared 
by the South African Bureau of 
Standards. 

International Acousties.—Further de- 
tails are now available of the inter- 
national journal of acoustics, Acustica, 
which, as announced some time yo is 
being ‘sponsored by the Acoustics Group 
of the Physical Society in this country 
and similar organizations in France and 
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Germany. It will be issued six times 
a year and the subscription rate is 36 
Swiss francs. The publisher is S. Hirzel 
ae Claridenhof, Gotthardstrasse 6, 


“Vacuum” is the title of a new 
| ri journal being om ed by 
Edwards & Co. (London), Ltd., of 
Worsley Bridge Road, London, S. E. 26, 


levelopm 
search and engineering. In addition 
to forty pages of original matter in the 
first issue, it includes 32 pages of ab- 
Stracts printed on one side only to 
facilitate filing. annual subscrip- 
tion is 25s. 


Safety First.—It was learned at the 
ubilee Exhibition of the British 
Standards Institution that an amend- 
ment to BS415/1941 “ Electric Mains- 
operated and other Apparatus for Radio 
Acoustic and Visual Reproduction 
(Safety —e. will be issued 
shortly by B:S.L. 


INDUSTRIAL NEWS 


Norway’s broadcasting authority has 
ordered from Marconi’s a 200-kW air- 
cooled oy sae installation for Oslo 
which will comprise two 100-kW trans- 
mitters in parallel, similar to those re- 
cently installed at Daventry for the 
B.B.C. Third Programme. 


Ever Ready.—To mark the fiftieth 
year of the Pee Seg of batteries by 
the Ever Ready Co. (Great Britain), 
Ltd., the company’s annual report takes 
the form of an illustrated survey of the 
manufacturing processes*from the raw 
materials to the finished product. 


Mullard, Ltd., announce the appoint- 
ment of Dr. D. B. Foster as chief en- 
gineer of their Equipment Division. He 
has also been pointed executive 
director of Mullard Equipment, Ltd., 
the subsidiary company manufacturing 
scientific and telecommunication equip- 
ment. The Company also announces 
the retirement of J. E. M. Johns, who 
has been with the Mullard organization 
for twenty-four years and was latterly 
general manager of the Valve Division. 


OER ETO 


Tape Recording.—The opportunity 
of acting as distributors of British tape 
recorders and recording tape is being 
sought by T: Me Recording Industries of 
3335, East Te Avenue, Lansing, 


ela- 

and Exports Dept., Board of 

Trade, Thames House North, Millbank, 

London, S.W.1, quoting ref. C.R.E. 
(IB) 63844/51. 


Electronic uipment for India.— 
The Green pede Co, of Mount Road, 
Madras, is opening an _ electronics 
division and is anxious to receive from 
British manufacturers details of indus- 
trial electronic > eee suitable for 
marketing in Indi 

Radio cquipasent, comprising 19 
short-wave transmitters, associated 
drive units, monitors and remote-control 
gear, has been ordered from Standard 
Telephones & Cables for the R.A.F. 
station at Nairobi. ¢ transmitters, 
which vary in power from 5 to 40kW, 
provide facilities for single, double and 
independent sideband transmission and 
frequency-shift keying. 

S.T.C. announce that they have 
appointed A. W. Gordon, Ltd. 11, 
Gloucester Street, Belfast, as their sole 
selling agent in Northern Ireland for 
a considerable number of their products, 
including rf. heating equipment, 
cables, rectifiers and intercom. gear. 


Marconi Marine radio, radar and 
sound-reproducing equipment has been 
installed in the British India Steam 
Navigation Company’s new 15,000-ton 
passenger liner Kenya. Her sister ship, 
Uganda, also be equipped by 
Marconi’s. The company is also in- 
stalling similar equipment in the 17,000- 
ton New Zealand line vessel Ruahine. 

Grampian Reproducers, Ltd., pro- 
vided the sound-reproducing equipment 
for the Sports Arena at the South Bank 
Exhibition. 

Metropolitan ~-Radio Service Co., 
manufacturers and repairers of trans- 
formers, chokes, etc., have moved from 
Finchley Road, London, N.W.11, to 
75, Kilburn Lane, W.16 (Tel: Lad- 
broke 3120). 


ROUTINE mechanical and electrical quality control check of Sobell ‘Stargazer’ 


television receivers. Vision and 


sound signals for the five television channels are 


fed from the racked equipment to the production lines. 
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Nquare-Law Rectifier Voltmeter 


Graphical Methods of Designing Non-Linear Circuits 


By THOMAS RODDAM 


F you look in most of the standard textbooks you 

will notice a unanimous disregard of the problem 

of designing non-linear circuits. Of course, a 
Class B amplifer is a non-linear circuit, but the 
textbooks concentrate on telling you how to avoid 
the disadvantages of the non-linearity. Clipping 
networks are non-linear circuits, too, but they are 
characterised by discontinuities in the input-output 
characteristic. The continuous non-linear circuit is 
one in which the output is not directly proportional 
to the input, although it is dependent on the input. 
The most common non-linear system with which we 
deal in the radio field is the valve itself. As everyone 
knows, the output current (the anode current) is 
given in terms of the grid bias by an equation of the 
general form 

o = 1, + Ae, + Be,*+ Ce? +... 

When we design Class A amplifiers, we pretend that 
B, C ... are all zero, and that the system is linear : 
the finite values of B, C, etc., are lumped together as 
distortion. In push-pull stages we are prepared for 
a finite value of B, and since we can accept this we 
work the stage with more bias, in Class B. But 
always we seek to provide an overall linearity between 
input and output. 

We are not so limited when we consider phenomena 
as functions of time. Here, in addition to the linear 
sweep of the ordinary cathode-ray oscilloscope, we 
seek to design hyperbolic sweeps for air-to-ground 
p.p.i. displays and other waveforms which are, as the 
schoolboy said, too numerous to mention. Recently, 
in the development of television, the need has grown 
for circuits to control the “ gamma ” of the picture, 

to compress the 
5 brightness so that 
white flannels will not 
look whiter on the 
television screen and 
shadows will not 
mergeinto a complete 
cut-off. As this com- 
pression does not 
have to fit any exact 
curve, the design can 
be carried out on a 
subjective basis, 
which is a great help 
to the designer. 

There is one non- 
linear circuit, which 
is of special import- 


CURRENT (mA) 


Fig. |. -Current-voltage 
characteristics of ger- 
manium rectifier (1N34), 
resistor (10,000 ohms) 
and square law system. 


ance, for which an accurate control of the input- 
output characteristic is essential. This is the r.m.s. 
voltmeter, which reads the true root-mean-square 
value of voltage with a complex waveform. If a 
number of different a.c. voltmeters are connected to 
measure the noise or speech level in a resistor it will 
be found that the readings obtained are not the same 
for different types of voltmeter. Very peaky wave- 
forms, especially, give widely differing results accord- 
ing to whether the voltmeter is a peak circuit, using a 
diode, or some sort of average device. To obtain- 
a true measure of the power, the voltmeter must 
indicate the root-mean-square voltage : then, and only 
then, the introduction of a phase shift will not cause 
a change in the reading. 

One solution of this problem is to dissipate the 
power to be measured, or part of it, in some sort of 
temperature-sensitive resistor such as a “‘ thermistor,” 
and to measure the change in resistance. The power 
heats the resistor, and since the power is directly 
proportional to the root-mean-square voltage, the 
temperature depends only on the r.m.s. voltage. 
Systems of this kind can be calibrated by means of 
direct current, and are used up to the highest frequen- 
cies. Instead of using the change in resistance, the 
temperature rise may be communicated to a thermo- 
couple, the voltage from which is again directly pro- 
portional to the power. The disadvantages of these 
arrangements are that the heated element is usually 
burnt out by relatively small overloads and that they 
are slow in operation. A thermistor circuit will take 
at least one second to reach its final reading, which is 
not very satisfactory for measuring speech powers. 

What we require is some sort of device which passes 
a current proportional to the square of the applied 
voltage. This current can then be measured by means 
of a conventional moving-coil meter, and the time 
constants of the circuit are those of the meter itself. 
We shall consider one way in which this relationship 
can be achieved, using a combination of elements 
which do not satisfy the square-law requirement. 
One type of element is just the ordinary resistor : 
the other is the contact-resistance rectifier, either 
copper-oxide or germanium. The detailed study 
is based on the germanium rectifier characteristic, 
but the method is obviously applicable to any other 
non-linear device, and to any other required law. 

The method adopted is a graphical one. It is no 
doubt possible to provide an elegant, and involved, 
mathematical analysis: it is certainly very difficult. 
Furthermore, the justification of a precise analysis 
is usually that it provides an exact solution. Here 
we must begin with a graphical expression of the charac- 
teristic of the rectifier, and to turn this into an equa- 
tion, just to enable us to indulge in mathematics, seems 
to be stretching pedantry too far. Our main errors 
arise from the non-uniformity of the rectifier charac- 
teristics, not from the inaccuracy of our solution of the 
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Left: Fig. 2. 


Current-voltage characteristic for series rectif.er-resistor circuit. 
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Right: Fig. 3. Rectifier and resistor in shunt 


(a), combined characteristic (b), and effect of adding a series rectifier (c). The dotted line is the wanted square-law. 


problem. Why, then, try to provide a more exact 
solution to a problem which cannot be precisely 
defined ? Cost inflation is caused by too many engin- 
eers chasing after too many significant figures. 
Our first requirement is a ph of the current- 
voltage characteristic of the sectiher tobeused. Fig. 1 
shows this for a germanium crystal, type 1N34. 
Using a logarithmic scale, which we shall require 
later, this characteristic is a straight line, with a slope 
of 2.95. Suppose that we write the characteristic 


as 
I : kV" 
log I = logk + nlog V 
d (log 1) 
d(log V)" " 

Thus n = 2.95. If we wish, we can calculate the 
value of k, but we shall not require it here. Also 
plotted in Fig. 1 are lines with unity slope, corres- 
ponding to a normal resistance, in this case 10,000 
ohms, and with a slope of 2, for which I = kV*. 
This is the slope we require for our root-mean-square 
meter. The wanted square law is intermediate in 
slope between the rectifier law and the resistance law : 
the problem is then to combine resistors and recti- 
fiers to give the required shape over a suitable range. 

Let us consider the circuit in Fig. 2. The voltage 
across the circuit, V, is obviously equal to V, + V3. 
At any prescribed current, therefore, we can find the 
total voltage drop by adding the rectifier voltage and 
the resistance voltage. This is easily done on the 
graph of Fig. 2 which shows the result for 500 ohms 
in series with a 1N34. For very high currents, the 
curve is asymptotic to the curve for the resistor: 
for very low currents it is asymptotic to the resistor 
curve. Again, the slope is 2 in the neighbourhood 
of 0.1 mA, but now it deviates in the opposite direc- 
tion. At high voltages the shunted rectifier passes 
too much current, while the rectifier with a series 
resistor passes too little. 

These two combinations are the building blocks for 
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the final network. The complexity of this network will 
depend on how accurately we wish to fit the square-law 
characteristic, and how wide the working range is to 
be. This, in turn, depends on the sort of waveform 
we expect to measure. For example, pulses with 
a duty ratio of 1/1000 will pass a peak current of 
1A for an indicated meter current of i mA. This is an 
extreme example, because when we get to signals of 
this kind we obviously are going to adopt other 
methods. For ordinary audio-frequency work it is 
sufficient to design for sinusoidal signals up to 2 or 
3 times the amplitude for maximum deflection. 
Signals of ordinary peakiness are then indicated quite 
accurately. 

We may now try to assemble a network which will 
provide the required characteristics. Notice that we 
must use a network of the type shown in Fig. 2 in 
series with networks of Fig. 3(a). The unshunted 
rectifier is needed to convert from a.c. to d.c., and the 


Fig. 4. (a) The two basic blocks combined, and (b) approx- 
imation valid at low levels, giving the curve of Fig. 3 (c). 
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Fig. 5. Development of the final characteristic, using | ,000 
ohms in parallel with one rectifier. 


Fig. 6. Complete rectifier bridge circuit for root-mean- 
square measurement. Using Type 1N34 germanium rectifiers. 


Series resistance is needed to account for the meter 
resistance and the external circuit resistance. The 
design which will be considered here is the simplest 
combination of these two building blocks, Fig. 4(a). 
I am not convinced that the use of more complex 
networks is justified, when the tolerances and ageing 
effects in the rectifiers are taken into account. At very 
low levels, the effect of the series resistor can be 
neglected, at any rate as a first approximation. The 
network then reduces to that shown in Fig. 4(b), 
and the curve of Fig. 3(c) can be obtained by first 
adding the currents for resistance and shunt rectifier, 
and then adding the voltage for the series rectifier. 
The curves shown in Fig. 3 are, of course, for 2500 
ohms, a value selected as a first trial. It will be seen 
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that it fits the squar'e-law line very well down to currents 
below 20 uA. The fit is no longer good above about 
200 uA. We shall assume that the design range is to 
extend up to 1 mA indicated, or up to about 2-3 mA 
peak. Clearly it is not important to have a good 
fit below 50-100 nA, because meters are not very 
accurate in this region. Without more consideration, 
therefore, we can proceed to move the curve upwards. 
The reader who distrusts this can check, by the 
method to be described, the need to do it. 

It is, I think, fairly obvious that we can assume 
that by taking 1000 ohms instead of 2500 ohm 
the linearity will be good down to at least 50 uA 
instead of 20uA. Making this assumption, we 
proceed to generate a new characteristic, which 
actually turns out to be rather better than we expected. 
This is shown in Fig. 5. The deviation from linearity 
is just noticeable at 20 uA, but the characteristic is 
good up to 0.5 uA. At higher levels there is a deviation 
from the square-law line, but it is in the right direction 
for correction by a series resistor. 

The required series resistor is obtained by calculat- 
ing the value required to correct the top end of the 
characteristic at a number of different points. The 
result is tabulated below, and the method of calculation 
is obvious from the form of the table. 


Resistance 

(Q) 
100 
105 
110 
107 
104 

95 


Current Correction 


(mA) 


Remembering the sort of tolerances we are dealing 
with, and the errors in the original curve, this looks like 
a pretty solid vote for the round 100 ohms, with a good 
fit to the square law to round about 3 volts input and 
a current of 10 mA, and down to 0.1 volts, with a 
current so small that the meter errors become dominat- 
ing. 

This design procedure is, as the reader can see, a 
rather arbitrary one. It may seem that too much 
has depended on a lucky choice for the low-end value. 
How far this is a justifiable criticism I cannot decide. 
The exact order in which the network is built up 
seems to be the key to the problem and the order 
described gives a very satisfactory convergence to a 
solution. It is tempting to consider elaborations : 
these are sometimes necessary. Two rectifiers in 
series or in parallel may be used in place of either or 
both of the single rectifiers shown. This technique 
is useful for shifting the scale of the device to suit 
a particular requirement. When copper-oxide recti- 
fiers are used, the wide variety of types permits the 
designer to try an even wider range of designs. The 
copper-oxide characteristics do not appear to be so 
linear, on the logarithmic scale, and this does make 
the drawing work more tedious. 

We must now consider the actual network to be 
used. We can, of course, take the simple network of 
Fig. 4(a). Since we are assuming that we want to 
measure a non-sinusoidal wave, however, it is desirable 
to measure both halves of the waveform. The full- 
wave bridge shown in Fig. 6 is the simplest structure 
which we can use. We now have two of our standard 
networks in series, and the meter can be regarded as 
part of the conducting branch at any instant. Thus 
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we must have a meter resistance of less than 200 ohms. 
For convenience in construction the meter resistance 
normally about 50-70 ohms, is assumed to be built 
out to 100 ohms, leaving 50 ohms for each branch. 
This resistance, by a well-known theorem, or here, 
just by common sense, can be extracted from the 
bridge, to give the form shown in Fig. 6. The final 
design will then give a deflection of 1 mA, the maximum 
assumed for the meter, for an applied voltage of 1.7 V. 

The next step depends on the intended use of the 
meter. If it is to be used as a voltmeter in the ordinary 
sense, it should be driven from a cathode follower. 
This will give a high input impedance, but the cathode 
follower impedance, seen from the cathode, must be 
counted as part of the series resistance. A cathode 
follower twin, made up of a twin tricde, amplifier and 
cathode follower, with feedback from the cathode to 
the input to reduce the gain to unity, will provide a 
very low driving impedance and the desirable gain 
stability. Often, however, the meter wili be used 
across a voice-coil impedance. Then the low impedance 
of the voltmeter (1000 ohms at full scale) will not cause 
any inconvenience. A simple low impedance (say 
135 ohms-15 ohms) voltage divider can be used to 


extend the range by a factor of 10, giving a full-scale 
reading for 20 watts. across a 15-ohm loudspeaker. 

There are two ways in which the accuracy of the 
square law can be tested. Both require the use of 
two oscillators. The first requires, in addition, an 
accurate attenuator. In the first, two signals of differ- 
ent, and unrelated, frequencies are applied separately 
to the voltmeter through networks which are matched. 
The two signals are then applied simultaneously, 
with a 3db pad inserted in the common path (this is 
the reason why the connecting networks must be 
matched for impedance). The same reading should be 
obtained for both single signals and for the combined 
signal attenuated by 3db. In the second test, the 
two oscillators are connected simultaneously, but one 
is set to give about 3 times the output of the other. 
The low-level oscillator is adjusted to exactly 3 times 
the frequency of the high-level oscillator. By allowing 
the two oscillators to beat slowly, the phase of the 
3rd harmonic drifts relative to that of the fundamental, 
and the waveform of the lees ene signal changes 
regularly from “ peaky” “ square.” The meter 
deflection should remain et if the system is a 
true r.m.s. system. 


Amateur Television 


N the early days of radio, amateur enthusiasm had 
a way of getting round obstacles and difficulties 
which taxed the professionals. In the present 
television age this same quality is manifested in 
rather a different way. Not content with merely re- 
ceiving pictures on home-built equipment, amateurs 
in many parts of the world are now cons and 
operating their own cameras and transmitters. With 
limited means and simple equipment they emulate 
the high standards of picture quality already set by 
the public television services. 

In this country their activities are co-ordinated by 
the British Amateur Television Club. Formed in 
February, 1949, the Club first attracted attention by 
demonstrations of closed-circuit television at the 1950 
R.S.G.B. amateur exhibition, and recently, in London, 
it held a National Television Convention at which an 
interesting selection of members’ equipment was on 
view. One notable exhibit was an iconoscope camera, 
built. by G. G. Short, for working on 250 lines, 50 
frames per second non-interlaced. It was fitted with 
a 3-lens turret and an electronic viewfinder, and con- 
tained an 8-stage video amplifier, while the necessary 
pulse and waveform generators and power supplies 
were built into a separate unit. 

The iconoscope in this camera was an RCA type 
5527, a small tube about 9 inches long which has been 
designed specifically for experimental work. It has 
electrostatic deflection and ocusing, and the mosaic, 
about 14in across, is perpendicular to the axis of the 
tube. The resolution capability is about 250 lines 
and the sensitivity is sufficient to gh a ne 
picture, say, out-of-doors on a bright da This, in 
fact, is the only tube at present aeatbbis that is at 
all suitable for amateur purposes—and it costs some- 
where in the region of £25. An import licence is 
required, however, and as these are not easy to come 
by, the Club has been trying to persuade British 
manufacturers to produce a comparable tube in this 
country. 

Because of this difficulty in obtaining pick-up tubes 
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—not to mention the £25—some Club members arc 
contenting themselves with the transmission of pic- 
tures on transparent slides and films, as this can be 
done, on the flying-spot principle, with comparatively 
simple and inexpensive equipment. A short-persist- 
ence c.r. tube is arranged on one side of the trans- 
parency for scanning, while a photocell on the other 
side responds to the variations in transmitted light; 


Ivan Howard with the iconoscope camera he has constructed. 
inset: Iconoscope tube RCA type 5527. > 


the raster of the receiving c.r. tube being, of course, 
synchronized to that of the flying-spot tube. At the 
Convention one of these equipments was demon- 
strated by member F. Rose, who being also a servicing 
technician, finds it very useful as a pattern generator 
for testing domestic receivers. Another member has 
experimented with flying-spot scanning on a “live 
programme” in a darkened room, collecting the re- 
flected light with a photocell. Both electronic scan- 
ning with a c.r. tube and mechanical scanning with 
a Nipkow disc (100 lines) were tried, but the results 
were not very encouraging. The only other method 
by which the flying-spot principle can be used on a 
live scene is the intermediate-film process, but this 
is somewhat cumbersome and would probably be 
more expensive in the end than a pick-up tube. 


About two-thirds of the Club’s members are at 
present confining themselves to closed-circuit televi- 
sion, as many difficulties stand in the way of actual 
transmission. In the first place, the wavelengths on 
which amateur vision transmissions are permitted are 
all in the centimetre region, and this demands a type 
of equipment which is not easy to ‘construct and 
operate. Then there is the question of the Post Office 
licence. Under provisional arrangements the vision 
licence is to cost £3, but in practice there is another 
£1 10s if the amateur wishes to transmit sound (assum- 
ing he has passed the P.M.G.’s tests), and another 
£2 if he wishes to operate a television receiver— 
making an annual total of £6 10s. 

Altogether, then, it seems that something more 
than just enthusiasm is needed! 


SHORT-WAVE 


CONDITIONS 


June in Retrospect : Forecast for August 
By T. W. BENNINGTON * 


URING June the average daytime maximum usable 
frequency for these latitudes was about the same 
and the night-time m.u.f. considerably higher than during 
the previous month. Both day and night m.ufs. were 
somewhat higher than might have been expected, prob- 
ably due to the still relatively high solar activity and the 
decreased amount of ionospheric storminess during the 
month. Thus the daytime m.u-fs. did not decrease as is 
usually the case in June and the night-time m.ufs. in- 
creased somewhat more than would have been expected 
from the normal seasonal trend. 
Daytime working frequencies were about the same as 
in the previous month. The best received frequencies for the 
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east to west paths were of the order of 17 Mc/s. Although 
21 Mc/s was sometimes usable, frequencies above 21 Mc/s 
were hardly ever heard. In north/south directions 
21 Mc/s was occasionally received during the day. At 
night 11 Mc/s was usually workable till midnight and 
frequencies below 9 Mc/s were seldom necessary. 

In accordance with the usual trend there was an 
increase in the amount of Sporadic E observed during 
June. It was very likely due to this cause that the nearer 
continental stations on frequencies of the order of 40 Mc/s 
were often audible in this country. 

On a number of occasions German and Dutch stations 
on frequencies of the order 90 Mc/s were heard, most 
probably by means of tropospheric refraction. 

Sunspot activity was, on the average, slightly lower 
than during the previous month. 

Although six sunspots crossed the sun’s central meridian 
in June, two of which were very large, the month was 
relatively quiet and there was less ionospheric storminess 
than during the previous month. Disturbances did, how- 
ever, occur during the periods 2nd-5th, 18th-20th, 25th- 
26th and 29th. The number of Dellinger fadeouts, 
although smaller than in May, was still considerable. 
Seven of these were reported of which only the one 
occurring on 13th at 0555-0830 g.m.t. was of severe 
intensity. 

Forecast:—During August daytime m.u.fs. should in- 
crease slightly and those for night-time should decrease 
somewhat as compared with those for July. Working 
frequencies for long-distance communication » how- 
ever, be still relatively low by day and high by night. 
The highest regularly usable daytime frequency over the 
east/west circuits may be of the order of 17 Mc/s, and 
21 Mc/s may be sometimes usable. On the north/south 
circuits 21 Mc/s should be a regularly usable daytime 
frequency but 28 Mc/s may become occasionally usable. 
At night 11 Mc/s should be usable till after midnight 
and 9 Mc/s the night through. 

During August Sporadic E is likely to continue to be 
prevalent thus facilitating at times medium-distance trans- 
mission on exceptionally high frequencies. Normal com- 
munication over medium distances will be controlled for 
several hours daily by the E or F, layers and the usable 
frequencies for such communication should during those 
hours be relatively high. 

The curves indicate the highest frequencies likely to be 
usable over four long-distance circuits from this country 
during the month. 


: Raghnsesing Division, B.B. c 
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THE “BELLING-LEE” PAGE 


Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 


A Matter of Names— 
Azimuthal Polar Diagram 


In the May issue of this page, 
under the heading ‘ Method of 
measuring performance of a tele- 
vision aerial”’ we referred to Azi- 
muthal polar diagram. 

Mr. Bainbridge-Bell, whose con- 
tributions are well known to 
“ Wireless World ’’ readers, makes 
what he calls a “ mild protest ” in 
this form : 

“* Azimuth ’ is bearing relative 
to true north. Bearing on the 
other hand can be a bearing 
relative to any (stated) direction, 
i.e., relative bearing (on board 
ship) relative to ship’s head. 
When not qualified it is often 
relative to true north and is then 
the same as azimuth. 

May I suggest horizontal polar 
diagram in your case?” 

Now Mr. Bainbridge-Bell is a 
well known authority on nomen- 
clature and we would like to thank 
him for reading our page and for 
bringing this to our notice. In 
future, horizontal polar diagram 
it will be 


Polar Diagrams 
“ Wireless World ” readers know 
that a television signal comprises 
two frequencies, one for sound 


Polar diagram of the “* Belling-Lee ” 
“ Multivod’’ 4 element array. 


and one for vision, but all their 
friends are not equally knowledg- 
able. When we publish a polar 
diagram associated with any - 
ticular aerial, we invariably si 

vision by a solid line and sound 
by a broken line. We have noticed 
a deplorable tendency to show the 
diagram of one frequency, generally 
vision, which can always given 
the appearance of being better 
than a combination. But as the 


rem 


“ Belling-Lee”’ “‘ Multirod.” 


aerial has to produce both sound 
and vision, both should be con- 
sidered by the manufacturer and 
the viewer, or the viewer's repre- 
sentative. 

Books of reference exist from 
which can be culled much informa- 
tion about dipole arrays of various 
sizes and spacings, etc., together 
with their polar diagrams. We 
suspect that certain experimenters 
use these mechanical shapes, etc., 
and think that they have produced 
an array which gives a _ polar 
diagram -as_ theoretically shown 
in the reference book. We would 
like to assure readers that the polar 
diagrams published by “ Belling- 
Lee” have been plotted against 
the aerial with which they are 
associated. There is now a recog- 
nised method of carrying out this 
work, and anybody with the techni- 
cal knowledge and with the equip- 
ment at his disposal is at liberty to 
check rad go diagram. We are 
doing it the time and suggest 
that the old dictum is still ve 
true—“ Let the buyer beware.” 


The Importance of the 

** Sound ”’ Polar Diagram 

A int which is often over- 
look in connection with aerial 
polar diagrams is that, while a 
diagram shows the aerial character- 
istics at the :ominal vision fre- 
quency, the vision receiver (other 
than upper sideband receivers on 


Alexandra Palace) accepts a 
range of frequencies over a band 
extending about 3 Mc/s below 
nominal vision frequency. The 
edge of the vision sideband lies 
very near the sound frequency. 
Therefore, if an aerial does not 
possess a reasonably good lar 
diagram on sound, it is safe to 
assume that the polar diagram at 
the frequency of the lower edge 
of the vision sideband is not good 
either. Since vision receivers are 
susceptible to noise injected at any 
frequency within their pass bands, 
this is rather important. 

A good polar diagram on sound 
is therefore not only an indication 
of good performance at the sound 
frequency, it is also an indication 
that the characteristics claimed at 
the nominal vision carrier frequency 
are maintained over the entire 
vision frequency band. 

Loft or Attic Mounting Aerials 

Cases occasionally arise of an 
indoor aerial mounted downstairs 
proving inadequate, although the 
use of an outdoor aerial is unjusti- 
fied in view of the high signal 
strength. 

Worthy of consideration in in- 
stances of this kind is the use of a 
loft mounting aerial. 

An invérted “‘V” such as the 
“ Belling-Lee” “ Veerod” is 


; . a % 
ld +t 9% a geet “a > 

“ Veerod”’ loft mount 
particularly suitable in that it will 
fit under the apex of the roof and in 
this position is comparatively clear 
of surrounding objects such as 
pipes, wiring and water tanks, etc. 

The screening effects of slate or 
tiles are generally negligible. 

Marked directional properties 
are shown by this type of aerial. 
It has sharp minima at right angles 
to its plane ; a property very useful 
in removing “ ghosts’’ due to multi- 
path transmissions or for eliminating 
interference from electronic heating 
or diathermy apparatus. 
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A QUESTION FOR DESIGNERS 


How will 
tomorrow's 
battery radio 
be different? 


Circuits progress ; new cases will evolve from new materials 
and techniques — but the one outstanding feature of 
tomorrow’s battery radio is here today — 


VENNER Lightweight Accumulators 


One third the weight and half the size of 
standard accumulators of comparable capacity, 
these revolutionary miniature storage batteries 
maintain a steady 1.5 volt output on load 
throughout their discharge period. 

Thus they eliminate the need for constant 
replacement due to voltage drop, which is the 


failing of all other conventional L.T. batteries. 


In addition, Venner Lightweight Accumulators 
are completely non-spillable, are .unharmed 
by high charge and discharge rates and may 
be left in discharged condition without 
damage. 

The services of our technical department are 
freely at your disposal in investigating the many 


operational advantages of these accumulators. 


For full technical data please write for leaflet VAO\1/WW 


SSS epennre, 


KINGSTON-BY-PASS, NEW MALDEN, SURREY. 


ACCUMULATORS LTD 


Distributors for London and Home Counties :— 


DAVID & SOLF LTD., 173, SLOANE STREET, S.W.1. Tel. : SLOane 8532 


Telephone: MALden 2442 (6 lines) 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents. 


“Bass Without Big Baffles” 


I SHOULD like to reply to the interesting points raised 

by F. D. C. Baker in the July issue, regarding certain 
details of the circuit employed in my ifier. 
_ By analogy with the ear and the wide range of sub- 
jective harmonics which it produces in response to a low 
fundamental tone, I have not considered it necessary, or 
advisable, to rs higher order harmonics appearing 
at the anode of V,. In fact, the range of harmonic pro- 
duction may be increased (profitably in the case of 3 
small baffles) by reducing the capacity of C, to 0.05% 
or even 0.03 «F before higher order harmonics become i 
any way obtrusive to the ear. 

The distorted output from V, (which is not itself sub- 
jected to negative feedback) is fed into the amplifier, as 
Mr. Baker mentions, at a point within the feedback chain. 
However, this state of affairs is highly desirable in order 
to maintain good speaker damping—even though a pre- 
viously distorted signal is being handled by the output 
stage. 

I agree with your correspondent that the proportion of 
harmonic bass to signal will tend to decrease as the 
volume control is turned down. Such a phenomenon is 
inevitable in a device exhibiting a sigmoidal type of 
characteristic curve, and may, in the case of the ear, be 
involved in the assessment of relative loudness at low 
frequencies. By making R,, suitably large I have en- 
deavoured to introduce a degree of distortion which would 
provesoptimum within the usual range of listening levels. 

The circuit modifications suggested by Mr. Baker would 
overcome changes in the ratio of harmonic to signal due 
to adjustments of the volume control, but not those due to 
variations in strength of the incoming signal itself. 

Leeds, 6. K. A. EXLEY. 


HAVING had an op: 
produced by Dr. 


in 


reg Fe listening to the results 
A ey from his amplifier, I 
am able to confirm that at low domestic volume there is 
a most unusual degree of bass response which is entirely 
free from audible distortion. In fact, I have never heard 
such satisfying bass output from low-level reproduction. 
It ought to be pointed out, howeyer, that Dr. Exl 


uses a loudspeaker which has been specially “doctored 
to bring the natural resonance down to about 30c/s, and 
the unit is mounted in a fairly large radiogram cabinet. 
The results would obviously not be so good if a speaker 
were.used with a bass resonance in the more usual region 
of 60 to 90c/s. ‘ , 

I am not quite happy about the explanation ppt 
Dr. Exley, by which he attributes the absence of audible 
distortion to the shortcomings of the human ear. It 
seems to me that if the ear cannot detect distortion then 
distortion does not in fact exist, because the object of pro- 
ducing sound is for the benefit of the ear, and not for any 
scientific purpose. Would the real explanation be that 
the effect of the distortion at low frequencies, which is 
deliberately produced in the amplifier, is removed by 
limiting the frequency response of the circuit to the region 
below 100c/s? The objection to distortion at low fre- 
quencies is the production of spurious harmonics at 
higher frequencies. If these harmonics are removed by 
filtering, there is no distortion left to worry the ear. 

Wharfedale Wireless Works, G. A. BRIGGS. 

Idle, Yorks. 


LEASE aliow me to thank Dr. Exley for his 5-watt am- 

plifier circuit, published in the April, 1951, issue. I 

built the amplifier (unlike Mr. Bourn, his critic in the 
June issue, who, I gather, did not). _ i 

On 3rd June, using a simple germanium-crystal receiver 
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15 miles from London, I found myself listening to a Bach 
choral and orchestral programme from the Royal Albert 
Hall. Volume was too great and had to be reduced. The 
superb reproduction, combined with the wonderful beauty 
of the music, absolutely amazed me; I had never heard 
anything approaching it from a wireless set. I do not 
listen to choral items normally, but on this occasion I 
could not switch off, although I was impatient to get out 
into the summer afternoon. That’s my reply to Dr. 
Exley’s critic. Anyhow, there is a switch which eliminates 
the “distorting valve.” f 

Dr. Exley’s circuit is a wonderful acquisition. I knew 
just enough about wireless to und that none but a 
fool would build or buy a 10-watt lifier for use in an 
ordinary living-room. This one, with a 15-ohm Good- 
mans speaker costing about £2 10s (not an expensive 
speaker mind you), reproduced With a clarity and beauty 
of tone (it can be made to imitate almost any other radio 
on account of its three tone controls) far in advance of 
any commercial radio I have ever h I have 
listened to many, some costing nearly £100. 

Orpington, Kent. O. G. KERSLAKE. 


Nomenclature 


HE indiscriminate use of the words “ multivibrator” 
and “ flip-flop” appears to be increasing. Since the 

two circuits are extremely different in behaviour this 
causes much confusion. I trust the following explanation 
will result in an avoidance of the error. s 

The word “multivibrator” was first used by Abraham 
and Bloch in 1918. It means a vibrator which produces a 
multitude of frequencies, i.c. a square-wave output. The 
important point is that the circuit vibrates and that it is in 
continuous operation or, as is sometimes stated, it is 
“ free-running.” 

The word “ a. was first coined by A. Allen of 
A. C. Cossor, Ltd., and it denotes a circuit which has one 
stable and one unstable condition. A circuit of this 
description has one valve (or one electrode in a single 
valve circuit) which is so biased that, in the absence of an 
input signal, the circuit is stable. When a suitable signal 
is applied, the circuit flips to an unstable condition and, 
after a certain lapse of time, flops back to the stable condi- 
tion and remains so until a further signal arrives. 

Moreover, in America a flip-flop is sometimes referred 
to as a “one shot multivibrator,” but the terms “one 
shot” and “ multivibrator” are antipathetic and the word 
combination has no — 

There is another circuit, devised by Eccles and Jordan, 
which has two stable states and this might, with advan- 
tage, be called a two-state stable trigger circuit. During 
the last few months a three-state and a five-state trigger 
circuit have been developed. O: S. PU! 4 

Beaconsfield, Bucks. 


Legitimizing the “ Puff” 


Wovurp it not be of considerable advantage now to 
make a slight rearrangement of the units of capa- 
citance? Instead of haviag the farad as the basic unit 
and dividing downwards to the microfarad and the micro- 
microfarad or picofarad, why not use the picofarad as the 
basic unit and express all capacitances in terms of it? 
It would probably be necessary to rename the picofarad 
—I suggest a short name such as “ pif,”* having the sym- 


* Why not “puff,” which already has a wide colloquial 
circulation?—Eb. 
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bol P—and the microfarad would then become the “ mega- 
pif” (MP). (This is the reason for the renaming, of 
course, since one could hardly have a “ megapicofarad.”) 

This change would have the great advantage of avoid- 
ing the use of decimal points and noughts, except for 
very small capacitances. At present, radio and other elec- 
tronic circuits use Many condensers sizes between a 
microfarad and a picofarad, such as 0.01“F and 
0.0001 uF; these two examples would become 10kP and 
100 P respectively, whilst 10“F would become 10 MP. 
Circuit diagrams would be easier to read and one would 
not be faced with the problem of deciding whether 
0.0003 uF equals 300 pF or 3000 pF! The new units of 
capacitance would be similar to those of resistance or fre- 
quency, with symbols P, kP, MP corresponding to ©, kQ, 
M® and c/s, kc/s, Mc/s. 

There would be the incidental advantage—not a small 
one to those concerned with technical literature—that the 
new units would not use the Greek symbol » and could 
be typed on an ordinary typewriter. ; 

The proposed change would not, in fact, be so big as 
might at first appear, since it is already normal practice 
to express capacitances in terms of picofarads in some 
spheres. For instance, the condenser colour code does so. 
In fact, the real change boils down to the renaming of 
the picofarad to allow the prefixes “ mega-” and “kilo-” 
to be used, so that, in turn, the values become whole 
numbers. A. C. KAY. 

Brookman’s Park, Herts. 


‘© Square-Wave Generator” 


I RECENTLY constructed the square-wave generator 
described by O. C. Wells in your January, 1951, issue. 
t. and bias supplies were somewhat difficult, being 

+400 V and —400V. Perhaps fellow readers would be 
interested in the method I adopted to overcome this diffi- 
culty whilst exercising the utmost economy in components. 

The accompanying circuit was employed, all components 


BiaS 250V 


a. 


being available at present on the “surplus” market. The 
transformer was a standard receiver type, 250-0-250V 
and 6.3-V filament supplies, and the rectifiers were ex- 
Government half-wave selenium types rated at 300 V, 
80mA. The power pack delivers the voltages as shown 
under load, the percentage of ripple being low enough to 
be unnoticeable in the waveform of the generator at all 
frequencies. 

Although the voltages are considerably less than speci- 
fied in the design, the output is quite adequate for most 
Pp’ ses, being about 30 V peak-to-peak. 

orwich. R. WILLIAMSON. 


Automatic Monitoring 


AFTER having read “ Diallist” in your May issue, and 
having heard the reading of the paper “The Auto- 
matic Monitoring of Broadcast Programmes” at the 
Institution of Electrical Engineers, I should like to point 
out that the general eo involved was outlined by 
me in 1948 and published in the June, 1948, issue of 
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7 continued 


Wireless World under the heading “ Dynamic Distortion 
Detector.” Furthermore, I learned recently that in 
August, 1940, a U.S. patent (2,213,099) was granted to 
P. Adorian, London, for a “ Distortion Indicator for Elec- 
trical Amplifying Systems,” which is very similar, at least 
as far as the purpose is concerned, even if somewhat “less 
electronic.” R. DANZIGER. 
London, W.1. 


“The 1,000-Line Will-o’ the Wisp” 


BECAUSE I share the strong views so forcefully put 
forward by R. W. Hallows in your May issue, may 
I be allowed to make one point which was not covered 
and to elaborate another? 

Major Hallows undoubtedly proves the difficulties of 
eliminating ghosts with decimetre-wave transmission. 
There is, however, another direction in which a super- 
high definition picture could be marred. A close scrutiny 
of the vertical sides of the average television picture in- 
variably reveals small random displacements of individual 
lines to right or left. These are due to the inevitable 
modicum of interference accompanying the synchronizing 
pulses or to sudden mains fluctuations. In spite of the 
scaling down of time constants which would naturally 
accompany an increase in number of lines or frequency, 
such displacements would be expected to amount to 
much about the same percentage of the picture width 
at 1,000 lines as at 405 lines. The same would probably 
apply to random vertical movements. Accordingly, the 
level of interference from all sources would have to be 
substantially reduced for the full benefit of the increased 
picture definition to be realized. 

The author concludes with an appeal for research 
aimed at effecting improvements within the present tele- 
poor te specification. Here are a few items for such an 
agenda : — 


(1) Weeding out of poor-quality cameras. 

(2) An increased regard for tone gradation in the greys 
and an extension of the range of constant gamma at 
both transmitting and receiving end. 

(3) A stricter maintenance of black level. 

(4) Reduction of ringing. 

(5) Some reduction of the random displacements 
referred to above. 


All these lines of improvement naturally take the form 
of continuous processes—a fact which would help to avoid 
large increases in cost—and there would be no question 
of existing receivers becoming obsolete as a result of 


them. 
Slough, Bucks. H. G. M. SPRATT. 


F.M. and Exports 


‘THE arguments over the comparative merits of f.m. and 
a.m. will certainly be both long and legion, but there 
is one, the importance of which must surely at this stage 
override all others. 

For better or for worse, we find that, following the 
U.S.A. lead, Western Europe already has forty-three 
metre-wave stations operating in the broadcasting band 
and forty-two of these use fm. Other Empire countries 
have not yet needed to develop broadcasting in this band. 

Surely at to-day’s date we do not want to back a system 
which is different from the rest of the world unless our 
alternative is immeasurably better. A good export trade 
depends on large-scale home production of similar pro- 
ducts. I hope, therefore, that this argument in favour 
of f.m. will not be overlooked. 

I recognize that if we had started a v.h.f. service in 
1945 we might have swung the non-dollar world in line 
with our thoughts, but I submit that we must face the 
facts as we find them to-day, and adopt f.m. 

House of Commons. C. I. ORR-EWING. 
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Miniature 
Walkie-Talkie 


Self-contained Radio Telephone for 


Operation in the 


VHF. Band 60-100Mc/s 


Pye miniature walkie-talkie. The combined 
transmitter-receiver occupies the top part and 
the batteries the bottom part of the container. 


NEW walkie-talkie which is claimed to be 

much smaller, considerably lighter, more 

economical in operation and cheaper than other 
equipments of this kind has been introduced by Pye 
Telecommunications of Cambridge. Incidentally, the 
description “walkie-talkie” may not be very elegant, 
but it does manage to describe in the fewest possible 
words the exact nature and function of the apparatus. 
For the benefit of those who may like a more precise 
definition, this type of equipment can be described as 
a self-contained portable radio telephone transmitter- 
receiver capable of being carried by one person and 
operated while on the move. So there is something to 
be said in defence of “ walkie-talkie.” 

The new Pye equipment, which has the type 
number PTC120, is built into a case measuring 94 in 
high, 64in wide and 3} in deep and is designed to be 
carried on the chest like the Service-type gas mask 
used in the late war. The set complete with batteries 
weighs 84 lb. 


Chassis of Pye’s new. walkie-talkie. It contains six valves 
and the use of miniature parts throughout has enabled the 
size to be reduced to a minimum, yet all parts are very 
accessible. 
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Convenience of operation has been studied carefully, 
for example, the microphone is fitted on top of the 
case at an angle that brings it close to the mouth by 
bending the head forward slightly. When not in use 
the microphone, which is a G.P.O.-pattern carbon 
type, is protected by a snap-down lid. There are two 
controls only, one is an on-off switch, the other a send- 
receive switch, the latter being the push-to-talk 
variety. A single earpiece miniature telephone fixed 
to a light metal headband .is employed, thus the hands 
are left entirely free except when actually transmitting. 

It is most unfortunate that full details of the circuit 
cannot be given, as it is quite unorthodox and in- 
cludes a number of very interesting features, but it 
can be said that six valves only are used in the whole 
equipment. There is one germanium crystal and 
two quartz crystals in miniature valve envelopes, one 
for the transmitter and one for the receiver. The 
equipment operates in the v.h.f. band of 60-100 Mc/s, 
using one or two spot frequencies as required. For 
example, send and receive can be on a common fre- 
quency or a different frequency can be used for each, 
hence the provision of two crystals. 

The receiver is basically a superheterodyne with one 
rf. amplifier, crystal-stabilized local oscillator (after 
frequency raultiplication, of course), mixer, if. stage 
and audio amplifier. Two valves only are used in the 
transmitter; one is a crystal oscillator and combined 
frequency multiplier, the other functions as a fre- 
quency doubler and power output stage. Miniature 
valves are used throughout. The r.f. power output of 
the transmitter is 0.1 watt and it is amplitude modu- 
lated, the audio stage in the receiver being used for 
this purpose. 

Power for the set is supplied by dry batteries: the 
Lt. has a life of about 15 hr intermittent operation and 
the h.t. about 75 hr. 

It is difficult to assess the range of portable equip- 
ment of this kind as it depends so much on the con- 
ditions of operation. The minimum distance covered 
would be between two walkie-talkies, but one to two 
miles should be obtained under reasonably favourable 
conditions. With both equipments located on high 
ground and no obstructions een them the range 
of tion should be the optical path; on the other 
eal te built-up areas the range may drop to a few 
hundred yards only. 

Greater ranges will be obtained under all conditions 
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between walkie-talkie and a mobile equipment in a 
vehicle and still greater between walkie-talkie and a 
fixed station. 

The receiver and transmitter are assembled on a 
single chassis which occupies the top half of the con- 
tainer. The battery compartment is below and the 
two are held together by a snap-fastener on each side. 

The small number of valves employed makes a 
reasonably simple layout possible and, as the illustra- 
tion of the chassis shows, all parts appear to be, and in 
fact are, quite accessible. The underside is equally 
free from complication and it has been possible to 
arrange for its manufacture on a production line basis 
in much the same way as ordinary broadcast sets are 
produced. It is a creditable achievement that a v.hf. 
equipment for 100-Mc/s operation can be produced 
in this way and without the need for highly skilled 
workers. 

The chassis view shows most of the principal 
features of the equipment; for example, the send- 


‘Tt baseboard-and-panel form™ of construction 
began in the earliest days of radio and has been 
the main influence in chassis design ever since. For 
some applications it still cannot be bettered, but 
fundamentally it does not lend itself very well to the 
modern demands of miniaturization and space 
saving; components tend to be clustered on two sur- 
faces only, so that when the chassis is put in a box 
or cabinet a considerable amount of space remains 
unused. In other words, a better distribution of the 
same components would reduce the overall size of 
the equipment. 

Modern trends, therefore, make it necessary to 
depart from the old formula and go in for new 
methods of construction making fuller use of the avail- 


Showing how the four sub-chassis are arranged radially 
around the neck of the cathode ray tube. 


receive changeover switch is seen on the left with 
the transmitter and receiver aerial circuits mounted on 
the small sub-chassis immediately below. The trans- 
mitter output circuit is nearer the camera and just 
above and in line with it along the bottom edge of the 
chassis (the cover plate with the microphone housing 
is, of course, the top when the chassis is fitted in its 
case) are the two transmitter valves with the quartz 
crystal mounted in a miniature valve envelope 
between them. On the extreme right and behind the 
two cylindrical cases, which incidentally house 
microphone and modulation transformers, is the 
audio-output-valve-cum-modulator. The socket on 
the right-hand edge of the chassis is for monitoring 
the various stages. The connector for the quarter- 
wave rod aerial can be seen on the left of the micro- 
phone housing when viewed from this angle. It is 
mounted on a polythene feed-through insulator the 
lead from which can be seen connected to the nearby 
changeover switch. 


Cylindrical Chassis 


Better Spacing of Components and Reduced Overall Size 


able space. One recent example is the almost 
cylindrical chassis in which Murphy embody their 
V200 table-model television receiver. It illustrates 
very well the art of getting inte a pint pot not a quart 
but simply a pint—and perhaps in more ways than 
one, for the design is very reminiscent of aircraft 
equipments which have to be “ potted ” for pressuriza- 
tion purposes. The receiver is actually split into four 
separate sub-chassis and these are arranged radially 
around the neck of the cathode ray tube, in a space 
that is not often utilized because of its awkward shape; 
thus the diameter of the chassis is not very much 
greater than that of the tube face. A smaller cabinet 
than normally to be expected has been made possible 
in this way, and it is claimed that the arrangement gives 
better spacing between components and easy access for 
servicing. Another point is that the chassis can be 
rolled over conveniently on the servicing bench, and 
the metal loops prevent the parts from getting 
demaged in the process. 

The four radial sub-chassis carry the receiver, the 
frame time-base, the line time-base and the e.h.t. 
transformer, but there is also a detachable r.f. unit 
(bottom left of picture) on the outside of the metal 
hoops. This external unit is actually Murphy’s solu- 
tion to the problem of the different television 
channels; the receiver proper remains standard for all 
parts of the country but a separate r.f. unit is avail- 
able for each frequency. It can be changed easily 
through the bottom or the back of the set. 


“How toe Choose a Valve” 
Correction.—On page 222 (June issue) the expression 
in the first column for second harmonic distortion should be 
Be2 
2¢,e 


In the ores line, “ . 
read “... as 2B is the slope . 


- as B i iis the slope . . . ” should 
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NATIONAL PHYSICAL LABORATORY 
REPORT 
ON TESTS OF TRANSFORMER (Marked: Lab: Output, Series I) 


Tested for : Vortexion Lid, 257/263 The Broadway, London, S.W.19. 


The series resistance and inductance of the primary winding, with the secondary winding 
open-circuited, was measured at 50 cycles per second with 5 and 20 volts applied. 
The room temperature was 19°C. The results are given in Table lI. 


TABLE | 
Primary Resistance and Inductance at 50 c/s 


Voltage Resistance: Ohms Inductance: Henries 
5 4 700 95 
20 7 900 142 


The series resistance and inductance of the primary winding with the secondary winding 
short-circuited, and of half the primary winding with the other half short-circuited were 


measured at 1,000 cycles per second. About 10 volts were applied. The results are 
given in Table Il. 


TABLE Il 
Resistance and Inductance at 1,000 c/s 


Connections Resistance: Ohms Inductance: mH. 
Primary. | Secondary 495 5.3 
5.5 


Half Primary. Half 
a 2 222 


Date: 2nd June, 1951. Reference: E.475.100. 


This Laboratory Model Transformer Series I! easily permits 
6 db more feedback with complete stability than the maximum 
of our Series | which Mr. D. T. N. Williamson described. 


Available for Export only. 


VORTEXION LYD. 


WIMBLEDON ENGLAND. 


Telephones: LiBerty 2814 and 6242-3, 
Telegrams; “ Vortexion, Wimble, London,” 


Sy RIE i 
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“INK, 
TRANSMITTERS 


The Marconi Image Orthicon Camera 

The Mark II television camera is used by 

the B.B.C. and will soon be delivered to the 

Canadian Broadcasting Corporation and the 

United Nations Organisation. It is also the 

camera chosen for use in the Festival of 
Britain Telecinema. 


MARCONI television 


Made by MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX. 
—the only British firm to make complete equipment for television transmission 


The ultimate in. fine reproduction 


When we first introduced this high fidelity 
reproducer it won the unqualified praise of the Riise Ss 
experts. Since then it has gained a remarkable Tots! Magnetic Plex 
success, and is now a firm favourite among those 220,000 lines 
enthusiasts who require exceptionally high Frequency Cavetege 
quality with large power handling capacity. 30-17,000 C.P.S. 
A handsome polished walnut veneer power Handling Capacity 
cabinet is available for the 12” Con- 1S Watts 
centric ‘Duplex — it is vented and felt Chassis Material 
lined to prevent interior resonances 
and its design ensures maximum 
performance from the speaker. 


Series Gap Magnet 


—lentorian 


@ SEE AND HEAR | ' CONCENTRIC DUPLEX 


THESE MODELS AT ’ f 12” Chassis with Transformer - - - - £€18.18.0 
THE RADIO SHOW ‘WA y 12” Chassis without Transformer - - - £17.17.0 


: 10” Chassis with condenser- - £6. 6.0 
STAND No. 60 10” Chassis in De Luxe Cabinet - £10. 10-0 
10” Chassis in Corner Console Cabinet- - £12.12.0 


Matching transformers available at extra cost. 
WHITELEY ELECTRICAL RADIO CO. LTD + MANSFIELD: NOTTS 


SAMPLING 


Is it the Answer to the Wavelength Problem ? 


OST people nowadays realize with sorrow that 
it is only when things become scarce and 
dear that they stop using them wastefully. 

Coal, for example. And in the spacious days of 
Edward VII nobody bothered much about the band- 
width of radio’ communication channels, if indeed 
they ever heard of such a thing. The spark transmitter, 
then in vogue, was often considered to have a 
positive merit in spreading itself over a large’ part s 
the receiver tuning scale. It was less likely to 
missed ! 

But now every kilocycle is fiercely coveted and 
fought for at international conferences, and a wealth 
of ingenuity goes to devising means for squeezing 
more and more through less and less frequency 
bandwidth. The problem is so important that much 
study has been devoted to the basic theory of com- 
munication, with the object of 
steering practical work into the 
most promising directions and 
avoiding waste of time chasing 
impossibilities. Theoretical 
scientists have in the past saved 
an enormous number of man- 
hours that used to be expended 
in the search for perpetual 
motion, the elixir of life, and so on. (But they 
have to be kept in their place, for at one time 
they proved that it was impossible to send radio 
signals over long distances because of the curvature 
of the earth!) 

I dealt with the subject of communication theory 
in “Channels of Communication” (June and July, 
1947), and so more recently has Thomas Roddam 
(May 1949; June 1950). One of the most important 
facts is that in order to send any sort of information 
at all (messages, sounds, pictures, etc.) you have to 
vary the electric current, radio waves, or whatever 
you employ as information carrier. An endless steady 
current, or even a.c. in which every cycle is the same 
as the last, conveys information at zero rate. The 
greater the rate at which you transmit information, 
the faster you have to vary the carrier, and the wider 
the band of frequencies you are bound to generate. 
To leave room for anything else, I shall have to take 
that fact as admitted. It follows (after due considera- 
tion) that the amount of information that can be sent 
is proportional to the frequency bandwidth occupied, 
multiplied by the aime it is occupied. This is what is 
known as the Hartley Law. For example, suppose the 
information you want to send over a one line 
is am accurate reproduction of one side of a gramo- 
phone record. And suppose that you are lucky enough 
to get a line that transmits the whole band recorded, 
say 60—10,000 c/s. Played straight, the record would 
occupy that band for, say, four minutes. If you 
wanted to pay for only two minute’s use of the line 
you could perhaps run the record at double speed. 
But all the frequencies to be transmitted would 
thereby be doubled, so Bandwidth x Time (call it 
BT) would be the same as before. Or if you had to 
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Squeeze the record through a 5,000-c/s band you 
would have to run it at half speed, so it would take 
twice as long and what you gained in B you would 
lose in T. 

One next inquires how much information can be 
sent in a given amount of BT, B being in c/s and T 
in seconds. This is rather like asking how many 
articles can be packed in a given crate. It depends on 
the articles and on how they are packed. How can 
one measure information? 

This is, as you might expect, a very tricky question, 
too involved to discuss in detail here. For the time 
being we can think of the smallest unit of information 
as being a single smoothed-off Morse dot or pulse. 
If the maximum information that can be passed 
through a bandwidth B in time T, after it has been 
broken down into these units, is denoted by M, we 
can express the situation as M= 
kBT where k is a factor to cover 
our ignorance. It had been cal- 
culated that k should be 4, but 
recently it has been shown to be 
more complicated than that. When 
Einstein came along with his rela- 
tivity and showed that the simple 
and neat ideas of Euclid and New- 
ton were wrong, it seemed as if he had removed the 
foundations of science. But for most everyday 
purposes science has gone along as before. It is much 
the same, I think, with the simple form of the Hartley 
Law; it is still broadly true that you can only 
economize in B (or T) at the expense of T (or B). It 
may prove to be possible to get round this by élaborate 
devices, but I cannot believe that medium-wave high- 
definition television is in sight, even metaphorically. 

One thing that can be done, however, is to study 
our packing methods. It is obvious that speech, for 
example, is not the most economical form in which 
to organize information for transport. In full, it 
occupies a bandwidth of something like 15,000c/s. 
With the sharp corners knocked off so as to squeeze 
it into about 3,000 c/s it is still reasonably intelligible, 
though a good deal less natural. Even this is quite 
loose packing, if all one is concerned about is getting 
a message across. To transmit consonants like “h”, 
“f” and “s” in their own waveform occupies a lot of 
bandwidth, but almost the same effect can be 
by transmitting simple narrow-band signals that turn 
sound generators on and off, making those sounds 
whenever they occur in speech. This scheme has been 
successfully applied in the Vocoder. The same sort 
of is done in television. The information to be 
transmitted (light) exists in a frequency band from 
400-800 million Mc/s, which as a modulation 
frequency would be rather formidable! Instead of 
attempting to treat it as such, the B.B.C. sends signals 
that control the generation of light in and by the 
receiver. 

A cable, line, radio link, etc., is a more or less 
expensive piece of capital equipment, and the people 
who own it naturally want to get the best financial 
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Fig. I. 


Short specimen of signals in a 3-channel time-division-multiplex system. Each of the three senders, A, B, and C, takes 
it in turn to have the use of the line for a period sufficient for sending a single letter in morse. 


The mixed-up line signals are 


sorted out at the receiving end by a synchronized switch or “ gating” valve. 


return. So they squeeze the “information ” as tight as 
they dare. Speech and music are sometimes almost 
unrecognizable after the course of slimming they 
have to undergo. When B has thus been reduced as 
much as possible it may happen that it will go more 
than once into the bandwidth of the link. If so, there 
is scope for the type of benefactor who, in other 
fields than telecommunications, makes two blades of 
grass grow where there was only one. He divides the 
link or whatnot into two or more channels. Here I 
had better explain that technically a channel is a 
means of one-way communication. If one link can be 
made to provide more than one channel it is worth 
while, provided that the extra channelling equipment 
doesn’t cost more than additional links. 

Dividing up the bandwidth of a link so as to make 
several separate channels is called frequency-division 
multiplex (f.d.m.) It is quite common practice. If a 
special cable can transmit frequencies up to, say, 
100,000 c/s, it would be very wasteful to use it 
exclusively as a single telephone channel, for which 
100-3,000 c/s would suffice. What is done is to make 
other telephone conversations modulate carrier waves, 
shifting their frequencies into bands such as 50,100- 
53,000 ; 54,100-57,000, etc. At the receiving end these 
have to be separated by band-pass filters, and of 
course if the filters get off-tune or fail to cut off 
sharply enough there is “cross-talk” (probably in 
more ways than one). This difficulty is painfully 
familiar to every broadcast listener. In point-to-point 
systems such as those operated by the G-P.O., 
elaborate balanced modulator and crystal filter 
equipment is used, and the cost of this eats very 
considerably into the saving in line or link costs. 

An alternative system of sharing is that which was 
adopted in distant, ages by the mythical sisters who 
possessed only one visual link of communication 
between them (to wit, an eye)—they took turns to 
have the use of it. This scheme is referred to as 
time-division multiplex (t.d.m.) Its justification is 
that dividing up time is technically easier than divid- 
ing bandwidth. Its obvious drawback is its 
discontinuity. No doubt each sister was firmly con- 
vinced that the only things really worth seeing were 
those that took place when she hadn’t got the eye. 
Providing for extra channels by t.d.m. depends on 
how the information is organized. If in the form of 
morse signals, it is quite easy to space out the letters 
so that none of them are missed. Fig. 1 shows a 
sample of communication through a 3-channel system. 
Both ends are provided with synchronized switches 
or their equivalents, so that during periods 1, 4, 7, 10 
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etc., the line is available to channel A, during periods 
2, 5, 8, 11, etc., to channel B, and so on. At the foot 
is shown the sort of signals that would come over the 
line, and of course they make no sense until sorted 
out into the respective channels. 

The essence of the contract is that each channel has 
to save up its utterances for its allocated time periods 
and then utter them very quickly. It might seem 
that such a system would be no good for speech, which 
would be unrecognizable if broken up in this way. 
Or would it? 

An analogy I used a few years ago seems to have 
stuck in some people’s minds. I drew a picture of an 
avenue in autumn, just after the leaves had fallen and 
an industrious road sweeper had organized them 
neatly into heaps spaced at equal intervals. If distance 
along the avenue is interpreted as time, this picture 
represents t.d.m. in some ways; for example, the 
spaces left between the heaps would make room for 
leaves from other avenues to be stacked between 
them. And notwithstanding the extra space thus 
provided there is no loss of leaves (information). But 
the information has to be redistributed in the time 
dimension, by pushing it closer together. That means 
increasing frequency, which offsets the saving of time. 


Fig. 2. Amodulated carrier wave (b) can be regarded as a 
succession of plots or samples of the modulating waveform (a). 


WirELESS Wor_D, AuGust 195] 


Now suppose that instead of pushing the leaves 
together into heaps a rather eccentric road man 
carted them straight away from where they had fallen, 
except from small patches spaced at equal intervals. 
These would not only indicate directly the original 
leaf density at those points but would also enable the 
passer-by to reconstruct the original scene, provided 
that the variations in density had been gradual 
compared with the distances between the patches. 

But can this sampling process be applied to speech 
waveforms? Can chunks be cut out, leaving only a sort 
of skeleton service, without making it unintelligible? 

The crucial point is whether the periodic samples 
of speech that are transmitted fully represent the rest. 
When we are told that at any given moment 62.5% of 
listeners to the B.B.C. have chosen the Light Pro- 
gramme we are not expected to suppose that forty 
million people were questioned about it. Actually, so 
few people are questioned that they never include 
oneself nor one’s friends nor anybody one has ever 
come across, but they are supposed to be typical of the 
great unquestioned masses. Sometimes, as when the 
public opinion polls declared that President Truman 
had no chance at all of being re-elected, one has one’s 
doubts. A better analogy is a production 
line, because it involves the time element. It would be 
bad economy to test only every tenth unit coming off, 
if wide differences in size or quality: were liable to 
occur at closer intervals. The assumption is that 
changes in the product develop comparatively slowly, 
due say to gradual wearing of a machine tool. In par- 
ticular, the rate of change must not be so rapid that it 
might deviate “there and back” between one sample 
and the next. 

In case anybody feels that sampling may be all very 
well for crazy road men or even in the factory, but 
doesn’t necessarily work with speech waveforms, may 
I point out that it works in every broadcast receiver. 
The detector receives the a.f. waveform as a series of 
waves at a much higher frequency—the rf. carrier— 
and varying amplitude, as in Fig. 2. Here (a) repre- 
sents one cycle of the audio programme, possibly a 
sample of speech. It has a continuous waveform. But 
it reaches the detector as (b), and since the usual kind 
of detector responds to the peaks of the r.f. waves it 
actually receives its a.f. information as a rapid succes- 
sion of isolated samples. It knows nothing of what the 
af. is doing in between the rf. peaks, because it is 
biased right off. But anything done completely 
between successive r.f. cycles would involve an even 
higher frequency than the rf., and we know that the 
highest a.f. is normally much lower than the carrier 
frequency. If we started to reduce the carrier 
frequency, when would the samples per af. cycle 
become too few to convey the a.f. properly? 

This is one of those things that are quite easy to 
prove mathematically but not at all easy to visualize. 
But I may, I hope, take for granted that when signals 
of two different frequencies are passed through a non- 
linear device such as a modulator or detector a number 
of new frequencies are added to the original two; in 
particular, multiples of those two (harmonics), and 
sum and difference frequencies. For example, if a 
carrier wave, say 200kc/s, is modulated by a-f., say 
5kc/s, frequencies of 200+5 and 200—5 (sideband 
frequencies) are created. The 5kc/s af. is left behind 
in the transmitter, and in due course the other three 
present themselves to the detector. This, being non- 
linear, creates sum and difference frequencies, and the 
difference between 200 and 200+5 is of course 5, 
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Fig. 3. (a) is similar in nature to Fig. 2. (b)}—a modulated 
carrier wave. Passing it through a suitable distorter gives 
isolated pulses (b) which still convey the original modulating 
waveform, but at the same time harmonics of the carrier wave 
are created, so the band-width is increased. The extreme limit 
of the process is shown at (c), in which the infinitely narrow 
pulses necessitate an infinite bandwidth. 


Fig. 4. Frequency spectra of the waveforms shown in Fig. 3, 

showing how the compact signal of the continuous wave (a) 

spreads out enormously when it is broken up into pulses. 

— of a train of infinitely narrow pulses continues 
retically to an infinitely high frequency. 


(4) 
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‘which is the original af. The high frequencies can 


easily be s¢parated from it by a simple filter. 

But if the carrier frequency is reduced it becomes 
increasingly difficult to separate the lower sideband 
frequency from the af. The limit is reached, in our 
example, when the-carrier is 10kc/s because 10—5 
cannot be distinguished from 5. In fact, 11—5 would 
need a very sharp filter, and would be a great nuisance 
if some of it got through. 

So it appears that at the very least the sampling 
frequency must be more than twice the highest 
“information” frequency, otherwise the sampling 
process introduces signal frequencies that cannot be 
filtered out at the receiving end. 

Here is another way of looking at it. If you had to 
dictate a waveform to someone on the telephone, you 
could of course do it to any desired accuracy by 
reading off the ordinates at sufficiently close intervals 
for him to plot as a graph. But it may come as a 
surprise to know that it is sufficient to give only about 
two plots per cycle of the highest frequency repre- 
sented in the waveform. One might expect more data 
would be needed to make sure that every little peak 
and hollow would be reproduced. But it must be 
remembered that the highest frequency necessarily 
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has a sine waveform. Any other waveform would 
contain harmonics, which would be still higher 
frequencies. Since the shape of the wave is known in 
advance, then, all that has to be signalled is its 
amplitude and frequency, and very close plots are not 
needed. 


Carrier Sampling Pulses 


Although an ordinary modulated carrier wave is, in 
a sense, a sampling system, it fails to achieve the 
object we had in view—to provide spaces in between 
for inserting samples of other conversations, so that 
they can be transmitted along the same circuit. What 
we really want is to narrow the separate r.f, cycles of 
the carrier into isolated pulses. The effect of doing 
this, as regards frequencies, is to introduce harmonics 
of the carrier frequency and of the sideband frequen- 
cies. Fig. 3 (a) is an example of an ordinary modulated 
carrier during one af. cycle. It occupies the whole 
time, but contains no frequencies higher than its own 
plus the audio frequency ; and the total bandwidth is 
only twice the a.f. (Fig. 4 (a)). If we distort it so as 
to leave only isolated peaks (Fig. 3 (b)) we create 
harmonics of the original three frequencies, and 
obviously the channel must have a much greater 
bandwidth to pass them (Fig. 4 (b)). Having studied 
the Hartley Law we are prepared for this, as the 
price of making time for other channels (though per- 
haps not for such a stiff price). In the limit (purely 
theoretical!) the pulses would be infinitely narrow 
(Fig. 3 (c)), so that an infinite number of other 
channels could be accommodated ; but the harmonics 
would extend to infinite frequencies (Fig. 4 (c)), so the 
bandwidth required would be infinite. 

An attempt to cheat the Hartley Law by passing 
Big. 3 (b) through a circuit that cuts off frequencies 
higher than the fundamental reduces the waveform to 
(a), and if other sets of pulses have been inserted they 
all run into one another and get muddled. One of the 
articles by Thomas Roddam* describes a scheme for 
avoiding the muddle by balancing out the over-spill 
from one channel to its neighbours. We are so used to 
thinking of interference between neighbours in 
frequency, due to lack of selectivity in tuning circuits, 
that I must perhaps emphasize that we are now 
talking about interference between neighbours in 
time, due to excessive selectivity in tuning circuits. 
(Incidentally, seeing that time and frequency have 
such a close mutual relationship, like voltage and 
current in circuits, one may wonder if a corresponding 
scheme couldn’t be devised for balancing out the 
frequency over-spill in the broadcast wavebands and 
so end the present muddie there.) 

As always when one is offered something for 
nothing, the natural tendency is to look for the catch. 
In this case it appears to’ consist of practical 
difficulties. Until these are completely solved it seems 
that sampling is not the answer to the bandwidth 
problem ; in fact, systems that have been operated so 
far have tended to accentuate it. There is, of course, 
the Pye scheme for making use of the gaps between 
lines in television to insert pulses sampling the sound 
waveform. Since the vision necessarily occupies a 
channel running into megacycles, there is plenty of 
bandwidth to spare for sound frequencies even when 
multiplied by the sampling process; the scheme 
makes use of a potential channel that would otherwise 
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be wasted. In our 405-line system the line 
frequency is 10,250 per second, and as the highest af. 
that can be represented by samples at that frequency 
and filtered out is less than half, the sound channel 
is limited in practice to about 4,000 c/s, which is not 
too good. But sampling would be worth considering 
in 625-line television. 

There is one important aspect of the communica- 
tion problem that we have not yet considered—noise. 
When that is taken into account it sheds a new light 
on sampling, as we shall see next month. 


“Frequency Medulation” 


I MUST apologize to readers for my explanation of 
the f.m. discriminator (p. 271, July issue) having 
gone somewhat astray. To correct it, Fig. 2 here 
should be substituted for Fig. 4 in the original. The 
circuit diagram (originally Fig. 3) is shown here as 
Fig. 1, with the primary and secondary currents 
marked. In both diagrams, b is shown joined to c, as 
in the actual discriminator, so as to bring out more 
clearly the relative magnitudes of Vas and Vae as the 
frequency varies: 

Briefly, I, lags Va» by nearly 90 degrees at all fre- 
quencies, and so does ®, the magnetic flux due to it. 
The voltage induced thereby in the secondary is 90 
degrees out of phase, but the phase of the secondary 
current, I, varies with frequency, leading when it is 
below resonance 
and lagging when 
it is above. The 
phase of Ved, set 
up by Is across the 
secondary tuning 
capacitance; always 
lags it by 90 de- 
grees. 

“CATHODE Ray.” 


ty 


FREQUENCY BELOW 
RESONANCE 


I,and ® 


WireELeEss Worip, AuGust 1951 


AueustT, 1951 Wrretess Wor.p 


od pias 


———— 


53 Ranges with Rotary Switch Selection | 


This uniquely comprehensive Test Set has 53 ranges for 
measuring A.C. and D.C. current and voltage, resistance 7 
and insulation. It is completely self-contained with | ‘ 

The internal batteries to provide power for the ohms ranges and |. ~ 
a self-contained power pack for insulation measurement at ~ 

500v. Selection is carried out by two 20-position switches. 

A fully-protective safety device is fitted and is operative 

for forward or reverse overload. The 150-division 6in. 

scale is uniformly divided and is fitted with an anti-parallax 

ef D mirror. The set is enclosed in a handsome bakelite case 
and fully complies with B.S.S. No. 89, covering first-grade 


Multi ge instruments. Full details of the ranges covered, and of the 


complete specification, will gladly be supplied on request. 


Test Set — SANGAMO WESTON LIMITED 


ENFIELD, MIDDLESEX 
TELEPHONE: ENFIELD 3434 (6 LINES) AND 1242 (4 LINES) 
TELEGRAMS: SANWEST, ENFIELD 

BRANCHES : 
Glasgow, Manchester, powenag ree mtd oan eet 


Liverpool, Wolverhampton, ottingham, Bristol, 
Southampton and Soichone 


Aucust, 1951 
You must SEE more of 


SOUND SALES’ 


High Definite 


Television Receiver, 15 inch Tube Console 
‘Price’ ELLIS Plus PT. 


SOUND SALES LIMITED 


DEMONSTRATIONS at our London Showroom : 


LLOYDS BANK CHAMBERS, 125 OXFORD STREET, W.! 
(ENTRANCE IN WARDOUR ST.) _— Telephone: GERrard 8782 
(Works: West Street, Farnham, Surrey Telephone: Farnham 6461) 


in Radio, Television, and Electronics, there are 
many more top jobs than engineers qualified to 
fillthem. Because we are part of the great E.M.I. 
Group we have first-hand knowledge of the 
needs of employers, thus our Home Study 
courses are authoritative and based upon modern 
industrial needs. Alternatively, our courses 
will prove equally valuable to you in furthering 
your hobby. 


owe 
ua praienek tS NOON, WA 


EMI. ANST'PARK ROA ~~ Danie ' Ke BROCHURE. 
nee 


The demand of Industry for our trained _-post THIS couron f 


students is still far greater than we can 
supply—and is likely to remain so for many VE Nathout IiECtEN: Veneer ay 
years. teas he red i an 
We offer Pret tGene 
FULL TIME DAY COURSE 
1 year course in Principles and Practice of Also Courses (or 
Radio and Television. Classes in London a 
and Manchester. ‘a 
Next Course commences 27th August NAME 
Write for FREE BROCHURE giving spatial 
details of the above, of our 3-year course, An 
and of others. 
E.MJ. INSTITUTES —the only college ss 
« which is part of a great industry. i “4 ° ‘ 


E.M.1. INSTITUTES gee SLE itt 


(EFT. 16, 18 PEMBRIDGE SQUARE, ee nia a mur omnes 2. 
TEL.: BAYSWATER 6131/2 cay E.M.I. INSTITUTES — The College backed by an Industry 
T35a 


"elect. ENE-» Telecoms 
7 


Air Navigational 


Aids 


' Review of the Various Systems in Current Use 


By BASIL CLARKE 
CONFERENCE has just finished in Montreal 
which is yet another of the efforts to stan- 
dardize the radio navigation aids to be used 

in world civil aviation. So far no findings have been 

produced and it may be a long time before any agree- 
ment is reached. 

It may be helpful to make a survey of the various 
navaids at present available so that readers may be 
brought up to date in an ever-changing scene. These 
aids will be broken down into four groups, long 
range, medium range, local airport systems and mis- 
cellaneous. 

Long Range.—Loran is the most complete system 
which comes into this group. Working in the fre- 
quency band between 1.8 and 2.0Mc/s it has an 
effective range in excess of 1,000 miles. Opinions 
seem to differ as to its accuracy but the writer can 
quote two personal experiences which may be perti- 
nent. A series of observations taken in the vicinity of 
60 deg N, 20 deg W showed a position accuracy 
within the limits of 500 yards to one nautical mile 
when compared with those obtained from meticu- 
lously careful sun sights over a period of three weeks. 
These positions were within 200 to 300 miles of the 
Icelandic Loran chain and were taken at sea-level. 

The other incident was of a totally different 
character and involved one position only. It was 
taken in daylight at 9,000 feet at the extreme range of 
the Icelandic chain and a visual fix on St. David’s 
Head checked the position. The accuracy was within 
5 miles of the true position. 

This system employs the hyperbolic grid notation 
already familiar in the war-time Gee and depends on 


pulse technique. A special airborne receiver weighing 
about 100lb is required. Another version of Loran 
on low frequencies is under development but no in- 
formation is available regarding its performance. 

Consol is another long-range aid. It is a system 
of transmission developed from the German “ Sonne ” 
and provides d.f. information in the 300-kc/s band. 
An ordinary receiver without a loop aerial is used for 
reception, directional information being obtained by 
counting dots and dashes and referring to a special 
map. It is a slow method but it achieves a much 
higher accuracy than that usually obtained with a 
loop. Bearings taken on two stations, Bush Mills 
(Northern Ireland) and Stavanger (Norway) will give 
a close approximation to the actual position of the 
receiver. 

Medium Range.—Chronologically the American 
radio range takes first place in this group. The range 
stations generally in use employ frequencies in the 
band 300 to 400kc/s. The method is well known, so 
that a very brief description will suffice. A number of 
beams, usually four, is propagated from a station, 
normally situated near an airport or emergency land- 
ing ground. These beams may be directed north, 
south, east and west, but more often they point the 
shortest way to the next principal airfield along a 
trunk route. 

Gee, that well-tried aid for our bombers, is the next 
in order of birth. It is a pulse hyperbolic system 
operating in the band 22 to 85 Mc/s. 
5,000 feet is about 250 nautical miles. 

A very high degree of accuracy is obtainable, the 
maximum error being not worse than +0.5 per cent 


The DME airborne interrogator made by Ferranti gives visual information on distance and homing to a selected ground beacon. 


The indicator unit of the Gee naviga- 
tional aid fitted in the aircraft. 
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Its range at : 


of the range at extreme distance, but a special receiver 
is needed weighing around 90lb. A new miniature 
version of the airborne equipment has now been de- 
veloped which will show a marked reduction of weight 
and giving at the same time greater simplicity of 
operation. The presentation is on a cathode ray tube 
and some training in the art of interpreting the pic- 
ture is needed.. Gee is not seriously affected by 
interference. : 

The Decca Navigator, more recently developed, 
also calls for a special receiver and thus increases the 
airborne weight. It operates in the Lf. band between 
70 and 129 kc/s and uses a c.w. hyperbolic grid nota- 
tion. Being a c.w. system depending on phase-differ- 
ence measurement it is possibly more subject to 
interference than a pulse system, but to set against 
that there are several advantages. 

The range is greater than Gee and the presentation 
is on a series of dials giving a direct reading of the 
grid line numbers on which the aircraft is positioned 
at the time of reading. These readings are automatic 
and continuous. Presentation can also be on the flight 
log, recently described in the Wireless World.* Here 
the actual course of the aircraft (or ship) is continually 
traced on the route map thus giving pilot or navigator 
a second-to-second record of flight progress. 

An experimental range system on v.h.f. has been 
developed in the United States, known as VOR (Very 
High Frequency Omni-range). This, making use of a 
phase-difference measurement system, provides the 
pilot with a meter presentation at his bearing as seen 
from the VOR station. The meter is so designed that 
it also indicates the bearing of the VOR from the air- 
craft. The stations so far built operate in the band 
113-117 Mc/s. Glowing reports of this system were 


* Automatic Course Plotting. Wireless World, April, 1951, pp. 143-144. 


at first received but later statements have been rather 
more depressing and even the Civil Aeronautics 
Administration in Washington, which had _ previously 
sponsored the system, is now expressing guarded 
doubts. An experimental station is now at London 
Airport but no British reports as to performance are, 
as yet available. 

Local Systems.—The word local is rather a vague 
term. In this article it is intended to cover the area 
within which an aircraft is likely to commence its 
approach to its destination airfield. Since a ‘Comet 
aircraft operating at 40,000 feet or above may begin 
to lose height some 200 miles or more away from the 
touch-down point this might be regarded as “local” 
but in fact the writer draws the boundary at 50 miles, 
still only 6 minutes’ flying time for the Comet at 
500 m.p.h. 

Apart from the fact that all the medium-range sys- 
tems are still useful at distances far less than 50 miles, 
it can reasonably be said that the local systems are 
divided into two main sections; radar, both primary 
and secondary, and landing aids of the beam type. 

Since the beam landing aids are now well estab- 
lished they can be dismissed fairly quickly. They 
all make use of the same basic principles, using a 
beam which is directed from the end of the runway 
at such an angle that an aircraft making a correct 
approach would fly straight down the centre of the 
beam. 

Meter indication in the aircraft shows the pilot 
whether he is to left or right of the correct line and 
also whether he is above or below his proper glide 
path. Vertical marker beams, suitably coded, indi- 
cate the distance from touch-down at several points 
along the main beam. 

The most commonly used systems are the British 
SBA (Standard Beam ne the American 
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Continuing the 
landing aids there is, 
of course, 
(Ground Controlled 
Approach), or, as the 
Ministry of Civil 
Aviation has now 
decided to call it, 
PAR (Precision Ap- 
proach Radar). This 
is the well-known 
talk-down system in 
which, by means of 
a narrow beam radar 
propagation, the pro- 
gress of an aircraft 
from some 15 miles 
out can be watched 
in azimuth and ele- 
vation so accurately 
that the ground 
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M/F BEACON 
VLE. FANMARKER 
AIRPORT 


AERODROME 


A 50-mile circle round 
London Airport  in- 
cludes a number of 
short and medium dis- 
tance radio naviga- 
tional aids. It also 
represents an arbitrary 
distance for local radar 
devices. 


Wiretess Worip, Aucust 1951 


controller can literally “talk” the pilot right on to 
the ground. The original GCA was American; now 
Standard Telephones are producing an up-to-date 
version of PAR, one of which is soon to be installed 
at London Airport. 

To go with PAR is SRE (Surveillance Radar Ele- 
ment). One model of this is the Cossor ACR6 (Air- 
field Control Radar Mark 6), which will also shortly 
go to London Airport. Working in the 3,000-Mc/s 
band, it has a range of about 50 nautical miles and 
has numerous refinements not present in existing 
radar systems. Permanent echo suppression is one 
of these, whereby the clutter and more pr 
echoes from stationary objects are eliminated, thus 
leaving the PPI (Plan Position Indicator) clear except 
for echoes from moving aircraft. By a ‘scanning 
system somewhat akin to television a “video” map 
can be superimposed on the screen showing what 
landmarks or imaginary boundaries the controller 
requires, thus giving much more precise information 
than the rather uncertain fixed echoes would provide, 
and this map can be changed at will. 

The Standard Telephones v.h.f. cathode ray df. 
signals can be superimposed on the PPI, thus indicat- 
ing the direction from which the transmission is 
coming. 

Miscellaneous.—Into this section come devices 
which are not limited to any particular purpose. 
Numerous m.f. beacons exist for use with loop aerials, 
but this method is liable to be highly inaccurate at 
certain times of the day. Nevertheless, it is an aid 
of proven valse and must not be omitted from a 
general list. 

Cloud and collision warning radar, designed by 
E. K. Cole, is another application of airborne radar. 
PPI presentation gives a forward picture of cumulo- 
nimbus clouds, or any solid object such as a mountain 
or other aircraft, in plenty of time for suitable evasive 
action to be taken. 

The radio altimeter is another device of great im- 
portance. It gives the height of an aircraft above 
the ground or sea immediately below as distinct from 
the height above sea-level indicated by an aneroid 
altimeter, and it remains accurate whatever the baro- 
metric pressure whereas the aneroid does not. It is 
an essential item in “pressure pattern flying,” a 
method much used on long ocean flights. Accuracy 
to within 10 feet is obtainable. The system employs 
frequency modulation. 

DME (Distance Measuring Equipment), developed 
by Ferranti, is a secondary radar system which gives 
accurate distance measurement from a beacon up to 
200 nautical miles away. It works in the 1,000-Mc 
band and, by use of a pulse coding system, 100 
channels are available. Up to 50 aircraft can obtain 
a response from the beacon simultaneously, the 
distance measurement being accurate to within +400 
yards. 

Interrogation by more than 50 aircraft causes the 
beacon to select only those 50 aircraft which are 
nearest to the beacon and reply to them, it being held 
that the aircraft farthest away are in a better position 
to await an answer. Combination of DME, with a 
suitable omni-range station and the inclusion of an 
R-@ computer (range and bearing as seen from 
ground station) in the aircraft, would enable a pin- 
point fix to be obtained as range and bearing from a 
known point are all that is necessary to establish a 
position. «This system is at present being developed 
in Great Britain and the United States. 

DME beacons are now being installed at London, 
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Scanner of the Cossor Airfield Contro! Radar equipment type 
ACR6. The paraboloid is 14 ft. in diameter and the waye- 
guide terminates in multiple horns, 


Rome and Cairo in readiness for the Comet route 
trials later this year. 

With so many devices, all good in their own ways, 
to choose from, it is not easy to know which to adopt 
as a standard. None of them is cheap, they all add 
weight to the aircraft and they all drain some power 
directly or indirectly from the engines. 

If the writer may venture an opinion on the ulti- 
mate selection he would say that only those systems 
which provide, in the air, an indication of position or 
distance from a Known point on an easily read meter 
are likely to survive. fnterpretation of “blips” on 
a cathode ray tube or counting of dots and dashes are 
methods too ponderous and too slow when airliners 
are already covering nearly 10 miles in one minute 
and are reasonably likely to travel much faster in the 
foreseeable future. 


TELEVISION EXPLAINED 


A "roowiedge mainly to those who, having some 
knowl edge of radio circuits, are desirous of knowing 
of the circuitry of television receiving equip- 
ia elevision Explained,” by W. E. Miller, 
a i wt exposition of both the receiver and 
the aerial system and also deals with the installation and 
ping vag rca The fourth edition of this book, 
the Editor of our associated journal, The Wireless 
ey Trader, is published by the Trader Publishing 
Co. and issued by our Publisher, price 5/- (postage 4d.). 
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dale Wireless Works, Brad ord Road, Idle, Yorks. 
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Waterworks Radio 


V.H.F. Radio Link for Maintenance Staff 


The Ekco V.H.F. 
equipment in- 
stalled at the 
head office of the 
Southend Water- 
works Company. 
The rack iccludes 
a 25-W trans- 
mitter, double 
superhetero- 
dyne receiver 
and contro! unit. 


HE Southend Waterworks Company has installed 

v.h.f. radio telephone equipment in several of its 
maintenance and repair vehicles as a means of im- 
proving the communications between the head office 
and mobile working parties in outlying areas. 

The equipment, which has been designed by E. K. 
Cole, Ltd., Southend-on-Sea, comprises a fixed 
station located at the company’s head office in 
Southend and a number of mobile units for use in 
vehicles. 

The fixed station is a rack assembly comprising a 
25-watt transmitter, a double superheterodyne receiver 
and acontrol unit. Crystal control of both transmitter 
and receiver is employed with the former operating 
on a carrier frequency of 85.325 Mc/s and the latter 
on 71.825 Mc/s. Frequency modulation is employed 
with a maximum deviation of +15kc/s. Selective 
calling facilities are provided by means of which indi- 
vidual mobile units can be called without alerting all 
vehicles. Tone modulation is used for this purpose 
and the calling signal rings a bell in the vehicle. 
Another useful facility afforded is that, although the 
mobiles cannot communicate with each other direct, 
since they operate on fixed frequencies with the mobile 


receivers tuned to the headquarters’ transmitter not 
to their own transmitters, they can intercommunicate 
via the headquarters’ statjon. 

This is possible as a simplex system is employed 
and the signals received at the fixed station are used 
to modulate the transmitter and so relay one mobile’s 
signals to all others, or to a selected few at the dis- 
cretion of the controller at head office. 

Greater ranges are obtained between mobiles in this 
way than would otherwise be possible as the fixed 
transmitter is five times the power of the mobiles 
whose transmitters give about 5 watts r.f. output. 
Moreover, the 100-ft high aerial at the fixed station 
gives a far wider coverage than the short quarter-wave 
vertical aerials used on the vehicles. Distances up to 
30 miles have been covered in this way. 

The mobile transmitters and receivers are both 
crystal controlled, and by using low-consumption 
valves and adopting economy measures wherever 
possible the power consumption has been kept to 
within very reasonable limits. For example, on 
“stand-by ” the consumption is about 23 A at 12 V and 
3 Awhen receiving. In the “stand-by” position some 
of the receiver's valves are inoperative, but the set is 
responsive to the calling tone. The transmitter takes 
mn A, but it is used intermittently and for short periods 
only. 

The mobile transmitter, receiver and power supply 
form a single unit, and the use of miniature valves and 
components has enabled both the size and weight to 
be reduced to a minimum. The illustration of the 
equipment fitted in the luggage boot of one of the 
company’s cars exemplifies its small size. The unit 
on the left of the transmitter-receiver is a voltage 
control device to maintain a steady supply to the v.h-f. 
equipment despite any changes in battery voltage. 

In addition to these two units there is a small control 
box in the driver’s compartment. It is mounted just 
below the dashboard and is readily accessible to driver 
and passenger. 


(Left) The smali size of the Ekco mobile equipment is exemplified by this view of it fitted in the luggage boot of a car. 


The unit on the left is a voltage contro! device. (Right) 


The control box of the Ekco v.h.f. equipment fitted in the 


driver’s compartment of one of the Southend Waterworks Company's vehicles. 
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New Digital Computor 


Built on an Engineering Basis 


LTHOUGH the Manchester 

University automatic digital com- 
putor inherits most of its general prin- 
ciples from its famous forbears, the 
ENIAC, the EDSAC and the ACE, 
it has some important distinguishing 
features. In the first place it has been 
manufactured by a commercial organ- 
ization, and is, in fact, the first of a 
series to be produced on an engineer- 
ing basis. The work was done by 
Ferranti from designs which origin- 
ated in the University of Manchester. 
Secondly, it has comparatively few 
valves—3,500 to the ENIAC’s 20,000. 
Thirdly, it is believed to have 
a greater storage capacity, or 
“memory” than any other computor 
in the world. 

The machine is designed to under- 
take numerical computations that 
would be far too lengthy and 
laborious for a human being to 
attempt. It doesn’t waste any time 
over them: Two 12-digit numbers 
can be added in 1.2 milliseconds or 
multiplied in 3 milliseconds, while 
something like 500 numbers can be 
totted up in the time it takes to say 
“ addition.” Numbers are fed in as 
punched holes on teleprinter tape at 
the rate of 200 digits per second, and 
the results of computations are auto- 
matically typed out on a teleprinter 
at the end. , 

In common with others of its kind, 
the Manchester machine has the same 
sort of abilities as a human com- 
putor: it calculates, remembers and 
makes decisions. It is not capable of 
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creative thought, however, so the 
necessary instructions for doing each 
computation must be fed in first by 
a human operator. All numbers are 
represented on the binary system in 
terms of two electrical conditions, off 
and on, so the basic circuitry is quite 
simple and uncritical. Most of the 
valves, in fact, are merely electronic 
switches or relays. Information is 


- conveyed in the form of pulses— 


generated by a crystal-controlled 
oscillator—and these provide a stan- 
_time scale for the whole 
machine. On the binary system, then, 
the absence or presence of a pulse at 
a particular instant of time in the 
machine has the same significance as 
the presence of a 0 or a 1 at a parti- 
cular position on paper. Incidentally, 
the computor is notable for a new 
type of c.r. tube “ memory ” systern.* 
igits are represented by a charge 
pattern on the fluorescent screen, 
and this is continually ‘regenerated 
by scanning. The charges are picked 
up an external plate capacitance 
coupled to the screen. A magnetic 
drum “memory” is also used, for 
long-term storage. ~- 
e equipment is built in two bays 
with the control desk in between. 
verything is underrun to give good 
reliability and shielded against inter- 
ference pulses, while the heat gener- 
ated by the 27-kW power consump- 
tion is led away by air cooling. 


* F. C, Williams and T. Kilburn. Proc. 
LE.E., %, part III, p. 81 (March 1949). 


MODEL R.£.48 
Reflex 
HORN SPEAKER 


This is a heavy duty reflex type horn 
speaker suitable for both speech and music 
reproduction, having an air column 48in. 
in length, with flare diameter of 25in. 


The horn is of novel construction incor- 
porating a solid alloy casting at the base 
iving exceptional strength and rigidity. 
t is supplied complete with heavy steel 
swivelling stirrup, and is suitable for per- 
manent installations in positions where a 
weatherproof speaker is essential as well 
as taking up a good deal less space than an 
equivalent straight horn. 


MODEL T6638 
60-W att 
AMPLIFIER 


This amplifier is designed to provide a 60- 
watt output by the use of four valves in a 
parallel push-pull output circuit with 
inverse feed-back. It is a high gain 4-stage 
amplifier which can be used singly or in 
combination wit! ppl y units to 
provide power outputs of 120 watts, 180, 
240 or higher. 


Full details of 
these and other 
models in the 
large Trix range 
of sound Equip- 
ment available on 
request. Send for 
latest catalogue 
and price lists. 


THE TRIX ELECTRICAL CO. LTD. 
1-5 Maple Place, Tottenham Court Road, 
London, W.1!. "Phone : MUSeum 5817 
"Grams & Cables : “Trixadio, Wesdo, London.” 


RANDOM RADIATIONS 


By “DIALLIST” 


The Quality Question 


MAKE A SLIP or a mis-statement in 
Wireless World and you very soon 
know all about it! If I sowed the 
wind last month by saying (p. 299) 
that the sound transmissions from 
Sutton Coldfield had a cut-off at 
5,000 cycles or even a bit below that, 
I certainly reaped the whirlwind in 
the flood of letters of protest that 
came my way. The statement was 
made in good faith—no one would 
be so foolish as to stick out his neck 
by making such a statement if he had 
not good reason to feel sure that it 
was correct. It appears, though, to 
have been based on a misunderstand- 
ing. When I visited Sutton Coldfield 
at the time of its debut, I noticed 
that the “sound” was being sent 
from London over the land line, The 
ordinary telephone service between 
London and Birmingham is con- 
ducted mainly, if not entirely, over 
co-axial cables on the multi-channel 
“wired wireless” system, in which 
each speech-channel is quite narrow. 
This made me wonder whether any 
kind of high quality could be 
achieved in the sound broadcasts. 
When I put the question to one of 
the engineers, I was querying in 
terms of channels whilst he, it now 
appears, was answering in terms 
of modulation frequencies. I offer 
my apologies to both the B.B.C. 
and the G.P.O. They and those 
readers who were kind enough to 
write to me will now, I’m sure, 
realize how the misunderstanding 
and the consequent mis-statement 
occurred. Actually, the “sound” 
portion of the television broadcasts is 
sent from London to Sutton Cold- 
field over a line equalized up to 
10,000 c/s or better. 


The Neon Problem 


“IF I MAY BE permitted to boil 
them down into one glorious marma- 
lade, the metaphors used by one 
section of the many readers who were 
kind enough to send suggested solu- 


tions to my neon problem (June, - 


p. 249) amounted to this: I had 
drawn, they asserted, so many red 
herrings across the wood-pile that I 
hadn’t been able to see the nigger 
for trees! In their opinion the 
trickle-charger and the secondary cell 
to which it is connected are un- 
important. They maintain that the 
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gas within the bulb of the neon (a 
miniature, by the way) becomes in- 
creasingly de-ionised as the days 
pass. The further this process has 
gone, the more sluggish will be the 
neon about striking. In other words, 
the delay in striking when the switch 
is closed (after remaining open for, 
say, a week with the receiving set in 
normal daily use) is not a measure 
of the state of discharge of the bat- 
tery but of the “staleness” of the 
gas in the tube. Being, by nature, 
all for the proving of puddings by 
eating them, I promptly removed the 
plug from the ‘wall-socket switch 
(thereby completely severing all con- 
nection with the trickle-charger) and 
left it out for exactly a week. At the 
end of that time and before replacing 
the plug, I turned over the switch 
with my left forefinger, simultane- 
ously my right forefinger started a 
stopwatch. ... The neon “fired” 
with a delay so unexpectedly short 
that I was late in stopping the watch. 
It was certainly considerably less 
than the 0.6 second recorded. 


Further Experiment 


Clearly, the next thing to do was 
to repeat the experiment with charger 
and cell connected as they normally 
are. Having charged the cell, I kept 
the switch open for another week. 
On the last day of the experiment 
the cell was discharged so far that 
the e.m.f. registered by a 2,000-ohm- 
per-volt meter was 1.48V. No doubt 
this time about the neon doing its 
stuff, It struck 22.4 sec. after the 
switch had been closed. It is pretty 
plain, then, that the trickle-charger 
and the cell have something to do with 
the effect and that it is not just due 
to “ staleness ” of the gas in the bulb. 
No reader has offered what I believe 
to be a:complete and correct solution 
of the problem; but a satisfactory 
solution emerges when one tabulates 
the points made and then picks out 
those that really matter. 


Humps, Peaks and 
Half-Cycles 


First of all, the actual striking 
voltage of a neon rated at 200V a.c. 


is not 200V: it is 200x ¥2, or 
282.8V, for it is the peak, and not 
the r.m.s. voltage, that does the trick. 
Next, when the cell under charge has 
an em.f. not far below the fully 


charged 2V, the current flowing into 
it from a half-wave trickle-charger is 
in the form of “humps” at the rate 
of 50 per sec. The angle of flow is 
probably less than 120°, so that even 
if the cell were not in circuit the 
humps would not have the shape of 
half-cycles of 50c/s sinusoidal cur- 
rent. With a cell in circuit showing 
an e.m.f. in the neighbourhood of 
2V each current hump rises steeply 
to a peak, then falls steeply a little 
way, then levels out for a space and 
finally falls steeply to zero. These 
current peaks in the transformer 
secondary induce corresponding volt- 
age peaks in the primary which are 
sufficient to make the neon strike. 
But when the cell is in a run-down 
state the humps of the charging 
current are much less sharply peaked; 
and the peaks not so tall. The result 
is that the primary voltage peaks are 
lower and do not build up to a value 
sufficient to “ fire” the neon until the 
e.m.f, of the cell has had time to rise. 
That this e.m.f. does rise to about 
2V in about 20-40 seconds I know 
from experience. If the cell peters 
out in the middle of, say, a news 
bulletin, one has only to switch on 
the charger, switch off the set for 
half a minute or so, and when the set 
is again switched on, reception is 
restored to full volume. One can 
endure the accompanying 50-cycle 
boom, with the cell “floating” 
on the charger, if the news item is 
one of particular importance. I must 
try, aS one correspondent suggests, 
to “ poke about” with a cathode-ray 
oscilloscope. The trouble is that a 
full week must elapse between one 
test and the next if one is to make 


* sure that the gas in the bulb of the 


neon is “stale” and that the cell is 
adequately run down. 


The Bad Old Days 


IN THE DAYS OF MY YOUTH I 
was taught mathematics just about 
as badly and as dully as that subject, 
which is really so fascinating, could 
possibly be taught. All of my in- 
structors were mathematical honours- 
men; one (the worst of the lot as a 
teacher) had been but a few marks 
behind the Senior Wrangler of his 
year. The trouble, in fact, was that 
most of them were so good as mathe- 
maticians that they just could not see 
the difficulties that presented them- 
selves to all save a few specially 
bright fellows in their maths sets: It 
never occurred to them to make the 
drudgery of elementary maths more 
interesting by explaining what it was 
all about; nor did they ever bother 
to give us a glimpse of the thrilling 
things that lay ahead, once the rudi- 
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mentary parts of the subject had been 
slogged through. I must have been 
quite 16 when I made, what was to 
me, the remarkable discovery that 
x'—y* = (x + y) (x—y) is a short- 
hand method of stating that if you 
subtract the square of any number 
from the square of any other num- 
ber, the result is equal to the sum of 
the two numbers multiplied by their 
difference! If only one had been 
shown earlier that algebra meant 
something and led somewhere. 


And the Good New Ones? 


Matters are very different now. 
At least, I thought they were until I 
received a visit from a young friend, 
in the fifth form of one of our most 
famous public schools, who dropped 
in one day during the holidays to ask 
me to clear up one or two things in 
elementary electricity that were puzz- 
ling him. One of these seemed most 
easily demonstrated with the aid of 
what one of H. G. Wells’ characters 
called “hexes and wyes and little 
two’s hup hin the hair.” Maths, 
however, did not appear to be my 
young friend’s strong point. Tl 
admit that he knew a whole heap 
more of the subject than I had done 
at his age; but he was in much the 
same kind of fog as I had been years 
ago. It was the same with electri- 
city. He had all the usual elemen- 
tary formule and equations pat; but 
he had little idea of their applications 
or of their value. And this, mind 
you, is an unusually intelligent boy, 
who had obtained a School Certifi- 
cate with credits in an imposing 
number of subjects the previous year. 
I wonder what readers’ experiences 
are. Is there still too much of the 
bad old type of teaching. 


“RADIO VALVE DATA” 


IN our June issue we published a 
note saying that a new edition of 
this well-known Wireless World 
reference book would be available 
from our Publisher at 3s 6d (post- 
age 3d). This was a mistake—the 
postage is actually 4d. Nevertheless, 
with the main characteristics of over 
2,000 British and American valves 
and over 100 cathode-ray tubes, the 
book is well worth the extra penny. 
All the usual classes of valves are in- 
cluded and new sections have — 
added for television valves. 
transmitting valves, pamairer “aa 
thyratrons. The c.r. tube section 
covers all British television and 
oscilloscope types. The valves are 
further classified into obsolete, 
replacement and current types, while 
at the back of the book are base tables 
and an index. Eighteen British 
valve manufacturers are represen 
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“THE CHOICE 
OF CRITICS” 


(REGD. TRADE MARK) 


Throughout the Wireless World 
Tag -Strips, Group Boards, 


etc. 


List No. T.35 ete., form 
lient yet fixing 


List No. €.35 


List No. T.23 


IST No. T.48. 
Sid ae Sieceiaed olbaian tae ana 
-head slotted screws at 


ze are, Tan 
0. 
List No. T.48 post my Ay for further details. 


THE FAMOUS BULGIN TEST-PRODS 


HE handies jest of items for 
Lists No. T.P.1-3 
Gs)" 
Lists No. T.P.2-4 
> peg Lists No. T.P.12-14 


BULGIN COMPONENTS SERVE THE RADIO ENTHUSIAST 


A.F.BULGIN £ CO.LTD 
BYE-PASS ROAD BARKING 


UNBIASED 


Vocal Evisceration 


| big recent times there has been a 

radio development in the U.S.A. 
which may seem to the uninitiated 
to be a novelty which has sprung up 
overnight. Actually, however, a 
great deal of experimental work on 
it was done in the Wireless World 
laboratory nigh om a quarter of a 
century ago. I refer to what is 
known in the land of big things as 
functional music transmissions or 
functional broadcasting, hereinafter 
referred to as F.B. 

Now I feel sure that most of my 
readers know all about F.B., but it 
has always been the policy of Wire- 
less World to cater for dullards like 
you and me as well as for the slick, 
smart-Alecs of the slide-rule brigade, 
and so, for the benefit of you who are 
so sunk in abysmal insular isolation- 
ism that you do not know of the 
horrors of life beyond these island 
shores, I will endeavour to give a 
brief explanation. 

Everybody knows, of course, that 
in the U.S.A. programmes are not 
,paid for by the harassed taxpayer as 
they are here but by commercial 
firms who interlard the musical items 
with advertisements in the hope of 
making sordid profits by selling cars 
and caviare to soulless . sybarites. 
Now, F.B. is nothing more than spon- 
sored programmes with the adver- 
tising announcements muted. I am 
aware that this sounds like some- 
thing out of “ Alice in Wonderland,” 
for it must seem, from the point of 
view of the programme sponsor, like 
paying for advertisements printed in 
invisible ink. If you don’t want to 
listen to advertisements and such- 
like announcements you rent a re- 


Func:ional music. 


By FREE 


ceiver incorporating a special 
cackle-cutting relay which is 
operated by supersonic 
strangling signals sent out by 
certain broadcasting stations, 
to which you tune the set 
when desiring to listen to 
plug-free programmes. 

But, as already intimated, 
the general idea of vocal 
evisceration, or cackle-cut- 
ting, is not new and it was 
not started in the U.S.A. 
There are numerous varia- 
tions, not only of the 
modus operandi but also of the raison 
@étre. Some months ago a well- 
known British radio engineer wrote 
to me giving details of a method of 
removing, not speech, but the ob- 
noxious noises of the B.B.C.’s studio 
claque and his method was quite 
different. 

As I have already said, the funda- 
mental idea and the pioneer experi- 
mental work was done in the far-off 
“twenties” when a gallant attempt 
was made in the Wireless World 
laboratory to produce a_ receiver 
which would automatically differen- 
tiate between music and speech. 
But the relatively primitive technical 
resources of that decade were insuffi- 
cient to enable success to 
achieved. 


Psychrionics 


I HAVE often complained in these 

columns about the terrible Latin 
and Greek hybrid words which have 
been thrust on us radio people by 
etymological Philistines. A notable 
example is the wretched hybrid 
“television” which appeared almost 
overnight as a descriptive word for 
the science of teleoptics. In this 
connection I am glad to see that a 
well-known writer has had the cour- 
age to substitute “stereoptics” for 
“ stereovision ” as the title of his new 
book dealing with this particular 
aspect of optics. 

It is quite impossible to undo what 
has been done but we can at least 
take care to see that similar mistakes 
are not made in the future. Al- 
though I hold no brief for commit- 
tees, I would nevertheless suggest 
that the radio industry appoint forth- 
with a body like the Academie Fran- 
¢aise, which has the power to reject 
or set the seal of authority on all new 
words. 

It must be done very quickly, how- 
ever, for we are, I think, not far off 
another major disaster in the etymo- 
logical world in connection with 
valve developments. I think that 
most far-sighted men will agree with 
me that we shall, before very long, 
be entering upon the “decline and 
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fall” period of the thermionic valve. 
In fifty years’ time the present ther- 
mionic valve will have been replaced 
by its cold-cathode counterpart and 
that branch of physics known as ther- 
mionics will have given place to 
psychrionics. This is, of course, the 
correct word and the name for the 
successor of the thermionic valve 
should be the psychrionic valve. 

I must confess, however, that I 
do not like these names for only the 
letter “r” distinguishes psychrionics 
from psychionics, which sounds like 
a scientific synonym for spookology. 
Similarly, the psychrionic valve 
might be confused with the psy- 
chionic valve, which is the sort of 
thing I should imagine the Madame 
Estelle of fifty years hence will use 
instead of a crystal to warn us of 
matrimonial entanglements ahead. 

I have, therefore, been trying to 
think of a better word for cold-valve 
and the particular brand of “ ionics ” 
which will be associated with it. 
Can you help me before some etymo- 
logical Philistine lands us with such 
deplorable Latin and Greek hybrids 
as frigidionics and frigidionic valve. 


The Thermionic Coherer 


FRECENTLY when discussing the 
origin of the thermionic valve 
I completely overlooked the fact that 
de Forest produced one in 1903, in 
which the source of heat was a Bun- 
sen burner. Several readers have 
drawn my attention to this and have 
sent me copies of the special issue of 
the American journal, Radio-Craft 
(January, 1947), in which the pioneer 
work of de Forest is described by 
himself and others. 

Two electrodes, one connected to 
an aerial and the other to earth, were 
put into the flame and signals were 
received. The passage of r.f. oscil- 
lations apparently altered the con- 
ductivity of the hot space beween the 
electrodes and so controlled a local 
source of power. The device was, in 
fact, a thermionic coherer, as it acted 
in the manner of a coherer or ampli- 
fying valve rather than that of a 
crystal or diode, 
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CRAFTSMANSHIP 


“I can most certainly say at this stage that the workmanship and finish are of a 
quality which I have never before encountered in the radio industry, despite the fact 
that my association with the industry in one capacity or another extends back over 27 
years. I think you are to be congratulated all the more on this achievement in view 
of the increasing tendency nowadays towards inferior workmanship and design.” 


Part of a letter from a purchaser who is a well-known engineer and 
whose identity is known to the Editor of “ Wireless World.” 


“POINT ONE” 
AMPLIFIERS 


NEW RC/PA/U ** POINT ONE ”’ TL/12 12 WATT 
REMOTE CONTROL PRE-AMPLIFIER TRIPLE LOOP FEEDBACK AMPLIFIER 
PRICE: 9 GUINEAS PRICE : 27 GUINEAS 


APPLICATIONS 


For laboratory use as a stabilised-gain audio-frequency power amplifier. 
For the highest possible standard of disk recording. 
For the highest possible quality of reproduction from Pickup, Radio, Microphone, Film and Magnetic Tape. 
For use as a driver amplifier in the speech modulator chain of broadcast transmitters. 
Used with the RC/PA/U pre-amplifier and the best available complementary equipment the TL/12 
gives to the music-lover a quality of reproduction unsurpassed by any equipment at any price. It is designed in a 
form so that the power amplifier can be housed in the base of a cabinet and the small pre-amplifier mounted in a position 
best suited to the user. 
The pre-amplifier and. the power amplifier are drilled for bolting together to make a single transportable unit. A 
cover with a carrying handle is available for this unit, and assembled in this form the equipment is particularly suitable 
for lecturers and for Public Address work where very high quality of reproduction is essential. 
The New B.B.C. Monitor loudspeaker uses a Leak TL/12 amplifier. 731 TL/12 amplifiers were ordered by broadcasting 
authorities during 1950, including :— 
The British Broadcasting Corporation. The Swiss Broadcasting Corporation. 
The South African Broadcasting Corporation. The Italian Broadcasting Corporation. 
The Swedish Broadcasting Corporation. 
The “ POINT ONE” TL/12 and RC/PA/U AMPLIFIERS are built to a tropical specification and they are distributed 
throughout the world. During 1951 to date (May, 1951) orders totalling over 2,000 have been received from the U.S.A. for 
RG/PA/U and TL/12 amplifiers for high quality radio|gramophone reproducers for the home. 


FOR COMPLETE DETAILS APPLY TO YOUR LOCAL DEALER OR WRITE TO DEPT. W. | 


H. J. LEAK & CO. LTD. (est. 1934) 


BRUNEL ROAD - WESTWAY FACTORY ESTATE © ACTON, W.3 


Phone : SHEpherds Bush 1173, 1174. Telegrams : Sinusoidal, Ealux, London. Foreign : Sinusoidal, London. 
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e 
BUILD A PROFESSIONAL 
RADIO OR AMPLIFIER 
AT LESS THAN HALF 
TODAY'S PRICE 


A MAINS OR BATTERY PORTABLE KIT 


A Midget 4-valve Superhet Portable set covering medium 
and long wavebands. 

= to operate on A.C. mains 200/240 volts, or eo an 

battery. The set is so that the 

section is supplied as a separate unit which may 
be added at any a The Kit therefore can be supplied 
either as an “ idry"’ Battery Personal Set, or as a 
Midget Portable “we combined Battery/Mains operation: 

Circuit incorporates delay A.V.C. and Pre-selective 

te in every detail and 


Transfs., and drilled chassis, etc. Overall size of assembled 

chassis din. x 4in. x fin. 
We ean supply the set either as a complete Kit of Parts for 
28/16/9 (incl. ger tie ob apgpnatdeee — =~ or by 
supplying the its separately. complete 
Assembly Susteontieen, which include tall pe price details 
maces yok of individual components), Cireuit and 
it, ete., are available for 1/9 incl. postage. 


A T.R.F. BATTERY “PERSONAL” ‘KIT 


| Yor te SURE to get at 
ERN 


A MIDGET 4-STATION “PRE-SET”’ 
RECEIVES 
A complete Kit to build a 4-Stat 
Receiver for A.C. mains operatio, 
= a is designed to receive any three stations on medium 
and one on long waves, each —_ 
being received by the turn of a Rotary Switch— 
Tuning being necessary 
goign midget size, being Sfin. 


“ Pre-Set’’ Superhet 


x 4fin. x Tin. high, and 
the performance of a far more expensive ready made 
set, but can be built for half the price. 


Price of complete Kit of Parts (including aligned LF. 
Transf. and drilled chassis, etc.), £9/2/6 (incl. P.T.) 
tne agg 25/6). or the co apomee can be purchased 

complete Assembly 
inclading Individual Component Price List, Circuit and 
Component Layout, etc., is available for 1/9. 


Purchase Tax is ONLY charged 
on Complete Wireless KITS of 
PARTS. 
it is NOT chargeable on 
WIRELESS COMPONENTS or | 

AMPLIFIER KITS 


| 


| THE WIRELESS WORLD MIDGET A. c. 


| 
| 
| 


A complete Kit of Parts to built a Midget 4-valve Alldry 
ry Portable Set, covering medium waveband. 
Consists of Regenerative T.R.F. circuit, employing Fiat 
Tuned Frame Aerial with Denco Iron Dust Cored Coil. 
Valve line up, two L'T.4's (R.F. Ampl. and Det.), 185 ana 

384 output. 
Kitis complete in every respect and includes drilled chassia, 
and latest type Rola jin. P.M. — Overall size 
of assembled chassis 4jin. x 2}in 2 
We can supply the Complete Kit (less cabinet for 26/4 8 
(ine. P.T.) or by supplying the compone 
The Complete Assembiy Instructions, techeding tnaiesducd 
component prices, Cireuit and Component Layout, etc., 
is available for ])-, incl. post. 


A KIT OF PARTS 


yin every detail, to build a 3-valve Amplifier | 
./D.C. mains 200-250 volts. 


3 watta, and incorporates a Tone Control. 
Valve line up, 2546, 637, U31. 
£4/12/6 tor complete kit, includes a matched | 
jpeaker. 


This Amplifier can also be supplied assembied and ready 
for use for £5/12/6. i 


MAINS 2-VALVE RECEIVER 


We can supply all the components to build this set, as 
wong the March issue, including Valves. and 
ing Coll Speaker for £3/10/-, including Designer's | 

complete ballaine instructions ‘(these are available 

separately for Qd.) 


THE * SUMMER ALLDRY” | BATTERY 
PORTABLE 


As published in June issue of * Practical Wireless."’ We 
can supply, from stock, all the components to build this 
Midget 3-valve Portable for £2/19/6 (less valves) 
This also includes dials, top panel and aly. sheet for 
chassis. complete article and circuit, including 
Practical Layout and Price List, is available for @d. 


% Send 6d. P.O. for our STOCK LIST, it shows ** hundreds "’ 


| Overall size of cabinet is 74in. 


Instructions | 


ALL KITS INCLUDE 
“EASY TO FOLLOW” 
POINT-TO-POINT 
WORKING DIAGRAMS 


THE WIRELESS WORLD 3-VALVE SET 


A Midget 3-valve T.R.F. Receiver for operation on A.C 
mains, covering long and medium wavebands, 

We are able to supply all of the componente to build this 
set, as designed, and «specified in the Feb. 1950 issue, 
including the drilled chassic, valves, and moving coil 
speaker, etc., at the following prices :— 

To construct complete chassis, lexs dial and drive assembly, 
24 Ditto, including dial and drive assembly, 


complete Set, including dial and drive 
assembly and cabinet, 
x Siin. x Ijin. 
A reprint of thedesignersarticle, ae ‘gene 
nee (this is available separately for Qd.), together 
witha jcal Component Layout is Tocheded with each 
of above assemblies. 


BATTERY CHARGER KITS 


= rg! incorporate Meta) Rectifiers, and are for use on 
. Mains 220-250 volts. All Kits include an easily 

followed Wiring 

For charging 6 v. battery at = Roy gee £1 

Por charging 6 —_ battery 1 amps., 
Resistor and Mete 26. 

For charging 12- volt hattery at 1) amps., £1/6/-. 

Por charging 12 = battery at 1) amps., with Variable 
Resistor and Meter, £2/5, 

For charging 6 or 12 “volt battery ne 3 ampe., £1/18/- 

For charging 6 or 12 volt battery at 3 amps., with Variable 
Resistor and Meter, £2/19/-. 


2/9 
with Variable 


A complete Kit of Parts to built the Valve Voltmeter 
specified in the “ Electronic Engineeri 

This Meter has fine voltage ranges, 1-5- 25-100 and 250 volte. 
For use on A.C./D.C. mains ice (less case), £3/10/6. 

A reprint of complete Assembly Instructions available 
for Od. 


of Wireless 
When ordering please include 


STERN RADIO LTD:, 109 


Tel: CENtral 
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AN A.C. MAINS “ALL-WAVE 
SUPERHET” CHASSIS 


A completely assembled chassiefor A.C. mains 200-250 volte, 
designed for good selective and qualit; 


| You te SURE to et it at) 
ERN 


A NEW AND ULTRA MIDGET SUPER- 
HET COIL TURRET FOR 4 PRE-SET 
STATIONS 


a on the Rotary Turret eh cen ge from which any 
ree stations on medium plus one on long 


y 
and serves as an ideal replacement chassis for that ‘ old 
radiogram. 

It incorporates im addition to the three controls shown above. | 
@ Tone Contes! and a ype Switch. These two 
are left on ** floating leads’ to canbe theme te Ge gimaea 
in any position on cabinet. 

The set employs & modern 5-valve line up, and covers three 
wavebands, 16-50, 190-550 and 800-2,000 metres. Fiy- 
wheel tuning is incorporated 

Overall size of assembled chaasi«, 13}in. = Gin, x Sjin. 
high. Dial size 9in. x 4fin; an attractive Dial Escutcheon 
Plate is supplied. 

Price of complete chassis, 


A QUALITY “PUSH PULL” AMPLIFIER | 
KIT 


| 


A Kit of Parts to build a 6-8-watt or ne ‘Pull Amplifier for 
operation on A.C. mains 200-250 vol 
Incorporates a simple arrangement - aah either a 
c, crystal, or light-weight avon to be ae 
match 


x Thin. high. Price of kit, com 
including drilled chassis and valves, £6/5/-. 
layout is supplied 
Price of assembled chassis, supplied ready for use, £7/10/-. 


“PERSONAL SET” BATTERY 
ELIMINATOR 


A complete kit of parts to build a Midget “ Alldry *’ Battery 
iminator, giving approx. 69 volts and 1.4 volts. 
This Eliminator is for use on A.C. maing and is suitable for 
any 4-valve Superhet Receiver requiring H.T. and L.T, 
voltages as above, or approx, to 69 volts. 


The kit is quite easily and quickly assembled and is housed 

in « light aluminium case, size 4$in. x 1fin. x 3fin. 
Price ‘a complete kit, with easy to follow assembly in- 
struct sons 42°¢ 


a che be tocnived by a turn of the Turret Switch 


wired and ready for use £14/19/6. | 


| The outstanding advantages this unit has over other similar 
anite can be vybe~n — the main points being 
| (a) Neat and compact, the overall size being only 2fin. 
| dia. x fin. deep. 
(b) Easily accommodated, bhaving one hole fixing and 
requiring only four connections. 
Turret 


Selected stations are “set’’ by means of variable dust 
cored coils, which give <xcellent sensitivity and selectivity 
with use of small trailer 


39/6 
A complete recetver eiroult is supplied with each unit. 


Size. Impedance. Watts. 


All 2/3 ohms. 2jin. 15/-, 


aS 


cnet Transf. Mage 0 tro vinadign x - x 1fin. 3/9. 
5-watt Multi-ratio, 2 teogings tote 24-1 and 114-1 
(some ©.T.), 8/6. Mwuarhedabe watt, push-pull, 
multi-ratio, 23/6. P/pull, oe cath, mctieatio, 37/6. 
anc many others. 


ag nec yeh ameawe 
ot Bx-Govt. All 450/500 
j~, 8-8 mid. (fin. x 
ia.), 16-16 mfd. (iin. 
ie ae. dia), 5/9. Card- 
3/6, 8 mid ee v. 4s, 
0.8 win. fac, Samar wae fi a Be 16 a8 
(9, 16 mid. 5/6, 16-16 
mfd. 7 Se tt OO 
DencoI.F. Stebn Sie tncunty Raton 465 K/Jc. and 1.6 m/c 
LF. channels, and associate circuits. Rattery operated, 
small and sg ey self-contained, 47/6. 
-Govt, 2K, SK, 10K, 25K, 
. Price, leas switch, 
Price with D/Pole 


extended 


Potentiometers. Ali standard with 
— le see, 15K, 20K, 25K, 50K, 100K, 3, } and 


Components and many KITS OF PARTS for both Sets and Battery Chargers. 


approx. cost of Post & Packing. 


& 115 FLEET STREET., E.C.4_ 


5814 and 2280 


THE FAMOUS W.B. “STENTORIAN ” RANGE OF P.M. | 
SPEAKERS. 


14,6. 6 oar 15,6, Sin. 16/9. 2 in, 19/6. | 
in. 22/6. 


Coils. Denco “ Maxi Q,"’ midget size, Lits 
Polystyrene justable iron 
ee LF. “and Oscillator 465 
3/9, each, o ae ee ee 
air TRF. "Colle for long and um 


mg. and Short waves, 11/6 pr. 
Wearite “' P’* coils in stock at 3/- ea. 


incinding fy Tal cet cireuita a een 


foveveth Mia 1 po 4 
). Weymouth Sidget 5) x25 x ipte. L 
w/bands, for 465 K/c., employing Matched iron 
Colts on cach w/band, 
‘earite Pack, 4} 50x00, Type 200 eosmry ex cit 
and medium 


w/bands wiband and b ging 
ehert a waves. Both for kc. fore 
. position, and employs adjustable cored 


coils, 4. 
‘Mii of the above Coil Packs include Switching, Padding 
‘henry 
20 hay 00 30 han 10 
7. 80 ohm 390 mA. 28 

. 260 ohm, inn, “gM 18 ny, 
LF. Transtorme 7, 465 K/e. New well-known hyo ag Ae 
my ie x fin. x I}in. Iron Core, 9/ Denco 
Iron , 465 Ke. or 1.6 mic., hin. x Pa on 

166 par Wearite Stand Cap, Tuned, 465 ts. BOF 
New Surplus 465 K/c. Iron Core, 4in. « Min. 84., 
pair. 


. (a) Input 230 volt, output 200 volts 25 m/s, 
P. 


Metal Chassis, su 
4in. x ow SRT rerer PSOne orn 
6/3, 12x 9x 24 F/B, 14x 9x 25 B/B, 16x 


Variable Resistor { trol of Charging Equipmen: 
Models) up to 3 wpe. 136 at up to 6 amps., 17/9. 


Suitable Charger Meter, max. 4 ampe., 7/6. 


Meter Rectifiers. amp. 
lmaA., 106; sma. 6 

H.T./H. wave. v. 50 mA., 5/6; 
250 v. 100 mA., 7/6 ; 260 v. 170 man 18/8. 


(e) 15 volte taped 9 at 6 ampe., 
= 18 volts tapped 9 v. at 1 araps., 14/3 ; 12 volts 


showing Practical 
price §/6 (incl. post). 
components for the ip be 


We jong supply all the 


“ Handy-Utility *’ jin. Portable Electric 
on AC. or D.C. mains. A 
that willdril) wood, metal, 


Pyrobit Iron, © type b 
for use on A.C. or D.C. head Spare elements 
bite always in stock. 
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ELPREQ PAGES 


BREAK-DOWN UNIT 


At i Descent: ae poae the spares in | 


unit would cost at least £5. 
Here’ is a list of the main contents: 
3 two-metre coils : 
3 tuning condensers, split-stator 
type 5 
two-watt carbon resistors, useful 
values ; 
tapped 20 watt resistor, vitreous 
covered ; 
paper condensers, .05 mf. 1,000 
v. working. 
paper ootothien, 1 mf. 1,000 v. 
working ; 
H.F. chokes ; 
paper condensers, 
working ; 
r condensers, 
elite mo 
densers . ; 
paper condenser, 
v. working 
rubber 
sizes ; 
6 resistors, 1 
values ; 
6 resistors, } 
values ; 
resistors, 
values ; 


-1 mf. 450 v. 


15 mf. ; 
ided mica 


vn @ry & Oe & 


con- 


~ 


.01 mf. 3,000 
+ omnnieiatt, assorted 
all 
all 


all 


24 
watt, useful 
watt, 
40 


+ watt, useful 


! 
} 
| 
| 


ADDITIONAL PREMISES 


From AUGUST 7TH CALLERS WILL BE 
WELCOMED AT OUR NEW CITY PREMISES 


152-153 FLEET STREET, E.C.4. 


A DUAL-PURPOSE RECEIVER 
With the R.1155 
Communications 
Receiver you can 
either relax to the 
B.B.C., enjoying the 
same quality as with 
any good receiver, 
or, when the mood 
suits you, you can 
don headphones and 
search out the weak- 


est station on your 


useful | 


| robust receiver which will 


40 silver mica condensers assor~ | 


ted values, including: 10, 15, 
y 50, 100, 150, 300, and 
500 pf. types ; 

English octal valve holders ; 
ey 5-pin valve holders ; 
E.F.50 type valve holder ; 

diode valve holders ; 

louvred casing, size 12 7 
4in. ; 

heavy metal chassis size 12 x 
7 X 2in.; 

8 condenser clips, assorted sizes. 
© an assortment of nuts, bolts 

P.K., self-threading screws, 

, chassis mounting tag con- 
nectors, screened grid caps, plain 
grid caps, eee — coennect- 

7 Pa rods, outp’ etc. 

ALL THIS COLLECTION OF 

PARTS FOR 6/6 only, plus 

1/9 postage and packing. 


EXTENSION SPEAKER IN 
METAL CABINET 


aker, heavy magnet type, com- 
pl ete with an output transformer. 
t 


is fitted in a grey steel case with | 


?——: front and back, ideal for 
A. work in canteens, clubs, etc., 
27/6 cach. 


METAL DIVIDERS 
Really well-made for Government 
worksho: Ideal for marking-out 
on me chassis. Price 3/6. 
PYREX AERIAL INSULATORS 
Ideal for aerial 
connections 
through cabin 
walls or through 
panels. Consists 


of glass dome 
with threaded 
d té 


fixin 


Price 2/- each. 


tag | 


favourite band. It is undoubtedly a dual-purpose receiver. Its 
frequency range is 75 kc/s., to 18 mc’s., complete with 10 valves and is 
fitted in a black crackle case. Made for the R.A.F., so obviously a 
ve years of service. We have available 
models as delivered from Ministry, slightly used at £6 19 6. We have 
serviced some and can guarantee them to be in good working order. 


| The charge for this aligning and servicing brings the price up to £8 10/-. 


If you cannot call to collect, please include an additional 10/- to cover 
cost of transit case and carriage. This is partly returnable to you if and 
when you return the transit case. 


VALVES 
We believe that we carry larger stocks than any other firm in Middlesex 
in consequence we can offer most types of Receiving valves at pre-budget 
prices, ich means a considerable saving of purchase tax. Our stocks 
are much too assorted to list in these pages, and, as prices are controlled, 


we suggest you order your valve requirements by C.O.D. or send what 


ou think will cover the order; we will refund any extras. 

e have never specialised in Transmitting types, but naturally 
stock a few of these, and in most cases, being war surplus, we c 
you a considerable reduction on manufacturer’s prices. For ins 
the one ilhustrated is a 250-watt Transmitting Triode, heater rating 
12 v. 8 amps.; it measures 14}in. lon 
would cost anything up to £ ~~ 54 t 
limited number to offer at 18/6 each. 
Among other Transmitting types we can offer at low prices are :-— 
805 at 27/6, 807 at 12/6, 

PT15 at 27/6, 1625 at 
12/6, 813 at 110/-, 6J6 
at 13/6, ML6 at 10/6, 

866A at 18/6, TZAO at 
47/6, 35T at 37/6, 860 


we 


| at 19/6, 872 at 47/46. 


| with it you will not onl 


“VALVE EQUIVALENTS CHARTS AND STOCK 
RECORDS ” 
If you repair Radio Receivers, then you must have a copy of this, for 
be able to find out the equivalent of an unknown 
valve, but also you will be able to know if you have one in stock. The 


stock records system outlined is very simple to operate, but is neverthe- | 


less a real time saver. Price of booklet : 2/6 post free. 


MOTOR ALTERNATOR 


| Giving 230 v. 50 cycles A.C. from a 12 v. car battery. Output approxi- 
Fhe has a 6}$in. P.M. Goodman’s | 


mately 100 w., thus large enough to work the average type of domestic 
receiver and many appliances. Price £4 10/-, plus 5/6 carriage. 
Ditto, but 24 v. input, price £3 10/-, plus 4/6 carriage. 
CRYSTAL SUBSTITUTE — TUSB 
This very famous tuning unit has 
been referred to by one of the radio’s 
leading journals as an efficient crystal 
substitute. For instance, for band 
spreading it has a micrometer dial 
which gives 2,500 divisions of the 
180 deg. of rotation of the tuning 
condenser. In addition the unit has 
a high “‘Q” tank ciccuit which has 
temperature compensated coils, 4 
temperature compensated tuning con- 
densers, all efficiently made up in 
a black crackle case. This tuning 
unit covers the band from 1.5 to 3 mec/s. We will supply (where 
requested) a copy of the article which appeared in the my journal 
showing how this can be converted into an efficient V.F.O. In addition 
a TUSB can quickly become a transmitter or one of many other 
devices. Price 19/6 plus 2/6 carriage. 
OUR BARGAIN BASEMENT 

It is not a basement, but, nevertheless, it is full of bargains which 
generally, because of some imperfection or because stocks are not large 
po ne to may ion in our adver are available for callers 

on Many recent bargains have been Receivers such as the H.R.O. 
1155, BC342 and BC312, ali at prices ranging from 30/- to £10. There 
are new bargains every day, so why not pop down and look around for 
yourself—extra bargains on Saturdays. 


enol 


give | 
ance, | 


and 6}in. across the bulb. It | 
manufacturer, but we have a | 
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a. NAVY SOUND 
POWERED TELEPHONE 


These require no batteries, and will 
go for long peri wi atten- 
tion. Complete with generator and 
sounder which gives a high pitched 
note, easily heard above any other 
noise, Also fitted with an indicator 
lamp which in quiet situations can 

used instead of the sounder, or 
where several ‘phones are used 
together will indicate which one is 
being called. Size 7jin. x 9in. x 
7tin., wall moun ting designed for 
ships’ use, but equally suitable for 
home, office, warehouse, factory 
garage, etc. Price 37/6 each, plus 
3/6 carriage. 


ELECTROLYTIC 
CONDENSERS 


32 mfd., 350 v. 
8 mfd. 8 m 
16 red. 50 v. 


16 mfd., 350 v. 
mfd., 450 v. 


16 mfd., 500 v. 
16 mfd., 500 v. 
25 mfd., 200 v. 
8 mfd. x 8 mfd., 


32 mfd., 450 v. 
100 mfd., 150 v. 


VOLUME CONTROLS 

We carry a full range of standard- 
size volume controls from 2K. to 
2 meg. Prices are : less switch, 3/- ; 
Single pole switch, 4/- double 
pole switch, 5/-. We can also 
supply midget- ype = less 

; switch, : 


tee by the makers; the 
are made on the new moulded ed trek 
principle and really do perform well. 
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SERVICE DATA 
100 service sheets, covering British 
receivers which have been sold in 
big quantities, and which every 
service engineer is ultimate! nouns 
to meet. The following 
included: Aerodyne, Alba, Bush, 
Cossor, Ekco, Ever-Reedy, Fe ae 
son, Ferranti, G.E.C., H.M.V., 
Kolster Brandes, 
McMichael, Marconi 

Philco, 

Undoubtedly a mine of 
information invaluable to all = 
earn their living from i 
vicing. Price £1 for the etenginnd 
folder. 

Our folder No. 2 consists of 
100 data sheets covering most of 
the popular American T.RP. and 
superhet receivers, ‘“‘ all dry” etc., 
which have been imported into this 
country. Names include Sparton, 
Emmerson, Admiral, Crossley, 
R.C.A. Victor, etc, sheet 
gives circuit diagrams and com- 
ponent values, alignment procedure 
oe etc. Price for the folder of 
100 sheets is £1. Post free. 


FLEXIBLE COUPLINGS 


Gomes These are some- 


times known as 

bellows coup- 

sy because they will extend as 

well as bend. They are ideal for 

ities — — are out of 

otqueiens and for slug tuning con- 
= > where the core has to come 
out. Price 1/9 each. 


Lissen, 


TWO-VOLT 
ACCUMULATORS 
Made for the Forces by 
one of the most famous 
firms in the world. 
15 amp.-hour size approx. 
6in. X Ijin. square in 
ebonite case, pre-charged, 
only need filling with acid, 
5/9 each, plus 9d. post 
and insurance. Six or 

more post free. 


“TUNABLE INDUCTANCES | 
Heavily silver plated, with silver 
wheel for making contact at any 
point as ceramic former of the 
inductance turns. Price 27/6. 


ALL-MAINS CHASSIS 


This is the equivalent of a 4-valve 
receiver for it uses three valves and 
a metal rectifier. It is all wired up 
ready to work off A.C, mains, 
complete with modern valves, 
ganged tuning, high precision dust 
cored coil, first grade condensers and 
resistors, all om metal chassis, 
Tunes long and medium wave- 
bands. Large clear dial. Receives 
Home services, a 
Luxemburg, etc. hassis size 
approximately 9in..x 4in. x 5in, 
Complete with valves but less 
speaker, 69/6. 
Suitable epee 
transformer, 

nee 


a... padins 
6—nothing 


R 
Sa 


ADDITIONAL PREMISES 


From AUGUST 7TH CALLERS WILL BE 
WELCOMED AT OUR NEW CITY PREMISES 


152-153 FLEET STREET, E.C.4. 


SPECIAL 
PERSONAL SET OFFER 
Resulting from the changeover of a 
famous manufacturer to important 
Sis sous tur Gen ooclly eont poe 

parts for the ly neat person- 
al radio illustrated. 
The most important —'y ae, 
is the cabinet and for eX - 5 
offer a complete kit of parts, 
cream plastic ~~' ey a 
escutcheon, crackled metal body and 
all accessories such - knobs, hinges, 
lid arm clips, ¢ 
Price 2 22,6, but Semneentide this brings 
the complete cabinet size 7 x 4 x Shin, 
Other items available are :— 
— Chassis. Five-part assembly 
rises the main chassis and 
sections for holding the batteries and loudspeaker. Price 4/6. Ditto 
with 7 B7G valve holders already riveted in their correct positions. 


Condensers, mis: 

B7G Amphenol Valve : ; 
dam 26. mapnenol Valve Holders, 8d. cit wiring diag’ aligr 
Note.—All these parts are offered separately. Valves required are 
IRS, Tre IS5, 3S4 or 3V4, all available at low prices, send for our 
current valve list. 


and 


6-VOLT AMERICAN HEAVY-DUTY BATTERIES 
Made by one or other of the most famous 
American battery companies. For re- 
liability and long service between charges 
these are in a class of their own. Capacity 
rating is 140 amp-hour. We have a 
limited quantity of these batteries avail- 
able, unused—in fact they have never 


woten ohio dan ise 
i si x 
fo sapipteae nen loudspeaker 
GC) Monk Got an 
cabinet with 
holes for ait deen etc. 
(c) 7 front, dial and 


backplate. 
(d) Sp shaped and 
cut hard! 
With these 


itp ae build 
a set of the £15 Limited quantity only available. Price 32/6, plus 
2/6 carriage for the five items. 


THIS MONTH’S SNIP 


This month we offer a = suth-vehege pte made by one of 
With this no less than 150 different vol- 


Ruislip ; Saturday, City. 


152-153 FLEET STREET, 
42-46 WINDMILL HILL, RUISLIP MANOR, MDX. 


ians and radio 
Will cut steel, alumini 
Will save its cost over 


in, (button base 
extra; fin. ¥.. 


over 
> & 


tc.) PA ae, ee un ben 
etc.), |- 
i. (octal base im aie 

/~ extra; in. = 
12/6 cach, 1/- extra; 
(EF50 base), 12/6 ay i /- 
extra ; 2#in. (meter), each, 

extra. 


MAINS TRANSFORMERS 
250-0-250 v. at 40 m/a., 6.3 v. 
3 amp., 12/6; 250-0-250 v. 
100 m/a., 6.3 v. at 6 amp., 5 v. 


RRARRRER 


4 v. at 6 amp., 4 v. at 2 amp., 13/6; 
350-0-350 v. at 100 m/a., 4 v. at 
4 amp., 4 v. at 2. amp., 25/-; 
rape 350 v. at 150 m/a., 6.3 v. at 
amp., 5 v. at 3 amp., 32/6; 
425-0425 v. at 150 m/a., 6.3 v. at 
6 amps., 6.3 v. at 6 amps., 5 v. at 
3 amps., 4 v. at 2 amps., 4 v. at 1 
amp., 70/-. 
FILAMENT TRANSFORMERS 
6.3 v. at 1.5 amp., 6/6; 6.3 v. at 
3 amp., 7/6. 


BARGAINS IN 
MAINS TRANSFORMERS 
We have other transformers in 
uantities too small to advertise, 
details are available to callers on 


Orders under £2 add 1/6, waco £1 add 1/-. i Ree can be sent C.O.D., additional charge \-. List 66, All 
orders to Ruislip. Early closing days: We a : Ruislip 


Ginerisv EQUIPMENT 


E.C.4. 


Wietess Wor_p 
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MOS can deliver from stock REPRODUCING EQUIPMENT 


(N.B.—Hire Purchase facilities available on 


DECCA 37A Playing Units 


CHANCERY G33 Adaptor: obtain 33} r.p.m. tg 
£3 


your existing 78 r.p.m. turntable 
Or complete with DECCA Pick-up 

COLLARO AC504MB Motors 

DECCA MU14 3-speed Motors (33}-45-78) ar o- 


DECCA Crystal Pick-up FFRR 
DECCA Playing Unit, 33A 


B.S.R. INDUCTION MOTORS. 
As recommended for Wire and Tape Recorders :—- 


4-Pole, 1,400 r.p.m., W.T., 1}lb. Torque, 3in. oz., 


all items. Send 25 per cent. with order.) 


DECCA Playing Unit, 33B 
CONRAD RUA Motors, 33} r.p.m 
DECCA Adaptors for GARRARD Motors 


ACOS GP20 Pick-ups 

GPI9 L.P. Head 

CONNOISSEUR Dual Speed Gram. Motors £20 19 3 
CONNOISSEUR Pick-ups for above with one head 


£514 8 
Extra heads 


M.O.S. A.1 Amplifier Kit for A.C. Mains.... £412 6 

M.O.S. A.2 Amplifier Kit for A.C./D.C. Mains £3 5 0 

M.O.S. RF1 Tuner Kit for A.C. Mains £212 6 

Demonstrations, without obligation, on all M.O.S. KITS. 
All still available from stock. 


| AVOMETERS. on 


generous H.P. Terms. 


Desk Microphones, complete with matching transformer 
7 6 
Morse Tappers (black moulded) 2 6 


BURGOYNE 7-second SOLDER GUN.. . £3.19 6 

(Or £1 with order and 6 monthly payments of 11/-.) 

Spare Bits, 10 for 

EKCO Solder Pencil, 6 v. or 12 v., all spares —. 
£1 0 

REMINGTON “ FOURSOME’ ” Electric Dry an 
£716 5 


(Or 25/- with order and 6 monthly payments of 24/-.) 
REMINGTON ‘“ FIVESOME” Electric Dry Shaver 
£817 7 


(Or £2/5/- with order and 6 monthly payments of 24/-.) 
* OVERSEAS BUYERS please note. 


ponents, meters, ¢ etc. Let us have your enquiries. 


Brand new 8in. Fans with rubber blades which 
render a guard unnecessary. can cause 
no damage if the hand should accidentally come into 
contact when the Fan is rotating. Motor is a 
totally enclosed, Sor gas induction type 

joint is provided 

ne Grey with 


220-250 v. AG 


8in. P.M. Speakers, mounted in fine Walnut ase — 
(postage 2/6) 
5in. Ditto 


JUNEERO Multi-purpose Tool ‘for “bending, “cutting, 


punching, slotting (post 2/-) 
0-1 M.A. 2tin. Round Flush mtg., 


Flux Density Meters, WY0023, E.T.E.1...... 
AMPLION Test Meters, pre-increase price .. 
RECEIVER, R1355, brand new 

LUCAS Rotary Transformers, 12 v. D.C., input 480 v. 
m/a. D.C. output 10 0 


We are among the largest exporters of radio valves, com- 
An ion service will unfailingly supply your sequicements, 


'FULVISION’ DRIVE 


At pre-increase price £5/3'6 | 


2 VALVE MORSE TRAINER 


A fine, sturdy oscillator with variable note and output level. Jack is provided 
for superimposing interference over C.W. note. Complete 15/-. 
and packing. 1/6 extra. 12 months’ guarantee on valves. 


BOSTIK CEMENT 


Handy pocket-size tubes. ‘The ideal waterproof sealing compound. Will 
stick or seal almost anything. Single tubes 1/-. Six tubes for 5/-. 
add postage.) 


Carr. 


(Please 


This new 3-waveband full 

vision 3-colour drive is for 

vertical mounting. The latest 

“* Copenhagen plan” station 

tions are clearly marked on all 

Approx. size of dial is 5in. x “7a, made of UNBREAKABLE 
Perspex, complete with back illumination plate. The assembly 


consists of :— 
21’. 
ar “and 


(a) Perspex dial as (d) Senener drive 


above with S., M. rum. 
and L. coverage. 

(b) Backing plate with 
drive pulley. 

(c) — drive spin- 


(e) 
(f) 
(g) 


Nylon drive cord. 
Tension spring. 
Pointer. 


MAIL ORDER SUPPLY CO. 


The Radio Centre (Dept. WW8) 
33 Tottenham Court Rd., London, W.1 
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RADIO & TELEVISION 


MAINS 
TRANSFORMERS 


These ———— are all famous 
are fully feterioaven Gene 
nated and guaranteed. 


Primary 200-250 v. P. & P. on 
each 1/6 extra 

300-0-300, {00 mA, 6 volt. 3 
amp, 5 volt, 2 amp, 17/6. 
320-0-320, 6 volt, 3 amp, 5 volt 


120 mA, 6 volt. 4 
amp, 5 volt 2 amp, 25/-. 
Heater Transformer. 4 volt 
3 amp, 4 volt 3 amp, 4 volt 
3 amp. 2 volt 2 amp, 7/6. 
250-0-250, 100 mA., 6 v. 3 amp., 
4 v. 3 amp., 4 v. 3 amp., 17/6. 
350-0-350, 250 mA, 6 v. 5 amp., 
4 v. 3 amp., 32/6. 
250-0-250, 60 mA., 6 v. 4 amp. 
(to be used on common heater 
chain with 6x5 rectifier), 6. 
280-0-280, 80 mA., 6 v. 3 amp., 
4 v. 2 amp., dro “throw h, hes 
Drop thro, *350-6-350 
6 v. 2.5 amp., 5 v. f oi tae. 
Semi-shrouded, drop-thro’ 280- 
0-280 6 v. 3amp., 5 v. 2 amp., 16/-. 
Semi-shrouded, drop-thro'’ or 
upright mounting 280 
mA., 4 v. © amp., 4 v. 2 amp., 
12/6. 
Auto-wound H.T. 280 volts at 
360 mA., 4 v. 3 amp., 2 v. 3 amp., 
or 6 v. 3 amp. Separate 4 v. 3 amp. 
rectifier winding (upright or 
drop-thro’), 10/6. 
350-0-350 v. 120 mA., 4 v. 6 amp., 
4 v. 3 amp., drop-through, 21/-. 
Auto-transformer, various com- 
binations of voitages including 
110 v. 70 watt, and 3/4 volts 
windings at | amp., 2 volt | amp., 
drop-through or upright mount- 
ing, 10/6. 
Heater Transformer Pri. cH 
250 v., 6 v. t4 amp., 6/-. P. & P. 
each 9d. 


ELECTROLYTIC 
CONDENSERS 


50 mfd. 50 work, 1/9. 

100 mfd. 12 v. work, 1/3. 

50 mfd. 12 v. work, I/-. 

25 mfd. 25 v. work, 1/2. 

16x 8 mfd. 450 work, 4/-. 

8 mfd. 450 v. work, 2/6. 

250 mfd. 12 v. work, 1/3. 

16 mfd. 500 v., 4/-. 

8 mid. 500 v., 3/-. 

8x 8 mid. 450 work, 3/6. 

32 mfd. 350 work, 2/6. 

32+-32 mfd. small tube tag ends 
200 v. work, 2/- 

164-8 mfd. 350 work, miniature 
tag end, 3/- 


P.M. SPEAKERS 


with ess 
trans. 


15/- 

14/6 

17/- 14/6 
Sin. Energise4 750 ohm field with 
O.P. trans., 
P 


& P. on each of the above 
I/- extra. 


D. COHEN= 


COIL PACK. 3 wave band, 16-50 metres, 
189-550 metres, 1!,000-2,000 metres. tron 
cored coils, I.F. frequency 465 kc. Size 1}" 
high x 34” wide x 23" deep, complete with 
circuit diagram, tax paid 24/-. Post paid. 


WALNUT BAKELITE CABINET. Size !2in. long x 7hin. high x 6}in. 
deep, scale aperture 3}in. x 4in., louvred front, complete with 3 wave-band 
scale, back plate, 5-valve superhet chassis and back, 19/6. Post and packing, 2/-. 
OUTPUT TRANSFORMERS. Standard type 5,000 ohms imp., 2 oh 
speech coil, 4/9 ; Push-Pull 6 v. 6 matching 10 watt 2 ohms speech coil, wt 
Miniature type to suit 1S5, 5/-. 
SET OF 3 BROWN KNOBS marked “‘ wave change,” “ 
“ volume,”’ 1/6. 
MIDGET COMPONENTS. Twin gang $i. diameter, din. long. (The 
dimensions of this gang are slightly deeper than a standard volume control.) 
Pair Medium and Long iron cored T.R.F. Coils din. long x gin. wide complete 
with a 4-valve all dry circuit, tuning scale and pointer knob. All the items 
10/- post paid. 
ALL DRY A.C. MAINS SUPPLY yo te by size 34in. long x 2din. wide x Itin. 
deep. We can supply a complete aii l-dry circuit, using the above Midget 
Components to incorporate the above Power Unit, 19/6, post paid with circuit. 
MIDGET BAKELITE CABINET. 7in.x 5iin.x Sin. c/w. S-valve S/H. 
chassis ayy wave soge en back (takes std. twin gang condenser and 
3}in. speaker), 15/-. P. & P. 
LINE AND FRAME coi Assematy. Frame coils wound but not fitted 
(full instructions supplied). e frame ; low impedance line 
matching 5-1, 8/6. 
BAIRD LINE AND E.H.T. TRANSFORMER 5 KV removed ‘rom 
chassis but guaranteed, will match the line and frame coil assembly. 9 
PRE-ALIGNED MIDGET 465 Ke. Q. 120, 9- 
MINIATURE 465 Ke. L.Fs. Type M400B. 14/-, plus 6d. post and packing 
MINIATURE 465 Ke. 1.Fs (slightiy larger than the above item). Q./20, 
per pair, 10/-. 
465 Ke. MIDGET 1.Fs. Q. 120, size | fin. long, lin. wide, jin. deep, by very 
famous manufacturer. Pre-aligned adjustable iron dust cores, per pair 12/6. 
IRON CORED 465 Ke. WHISTLE FILTER, screened, .:ch 2/6. 
VALVE HOLDERS. Paxolin international octal, 4d. each. Moulded Inter- 
national octal, 7d. each. EFSO ceramic, 7d. each. Moulded B7G slightly soiled, 
6d. each. 
LINE CORD. 3-way 0.3 amp., 180 ohm per yard. 1/3 per yard. 
CERAMIC P.F.S. 3 each o! the following : 330, 220, 180 and 82, 2/6 
TRIMMERS. 5-40 pf., Sd. ; 10-110, 10-250, 10-450 pi., 6d 
TWIN GANG .0005 TUNING CONDENSER, 5/- 
Post and packing, 
TWIN GANG MIDGET .00)37 with perspex dust cover and trimmers, 
8/6. Post and packing, 6d 
MAINS DROPPERS. 0.3 amp. 460 ohms, ryt) 280 and 410, 1/6 ; 0.24 
717 ohms, tapped at 100 ohms, vitreous, 1/6 3 . 950 ohms, tapped 500 
and 825, 2/6 ; 0.2 amp. !,000 ohm, vitreous, tapped, P. & P on each, 3d. 
rg re CONTROLS, of famous manufacturer. "hae spindle and switch, 
$, 4. band 2 meg., 4/- each ; 25 and 50 k., 3/6each. Post and packing 3d. each. 
VOLUME CONTROLS, by famous manufacturer. Long spindle less switch, 
5 k., 50 k., 500 k., | meg., 2/6 each. Post and packing, 3d. each. 
WAVE CHANGE SWITCHES. 6-pole 3-way, 2/-; 3-pole 2-way, 1/2: 
pole 3-way, 1/9 : S-pole 2-way midget, 1/9. Post and packing, 3d. each. 
MINIATURE BUTTON NEON INDICATOR. complete with brass 
batten holder 200/250 v., 2/-. 
MAINS OR BATTERY PORTABLE COILS, comprising medium wave 
trame aerial and long wave loading coil, used as aerial coils. Midget iron cored 
screened L/M osc. coils, complete with circuit 1.F. frequency 465 Ke., 9/6. 
6 IRON CORED LONG MEDIUM AND SHORT WAVE COILS 
coupling winding on all bands, 13.5-50, 180-550, |,000-2,000 metres, complete 
with circuit, 
METAL RECTIFIER, 250 v. 60 mA., latest midget Selenium type, 7/- 


tuning,” and 


per pair, pos: 6d. 


W th trimmers, 7/6 


COMPONENTS 


TELEVISION MASKS 


White Rubber. 9in. with oe. 
ms Whi Sanion. per eed ew 


: 
eth 
nit 


fa 
fit 


> 
8 


sf 
ef 
; 


Ht 
s 
$s 
é 
8 


plus 1/6 posc and packing. 
CONSTRUCTOR’S PARCEL 
comprising: chassis !0fin. x 
Stin.x2in. with 


rie. | with crimmers ; 
of T.R.F. coils; Four 
valve 


coil 
ron: H.T. and LT. 
i xi v., and 
midget chassis, 21/-, plus 2/- 
post and packing. 
CONSTRUCTOR’S PARCEL 
re ays Sets 


6x5 rect., 35/-, oan - post and 
packing. 


Terms of business :—Cash with order. Ail enquiries must be accompanied by stamped addressed envelepe. 
PLEASE NOTE—Regret no orders accepted from outside United Kingdom. 


POST ORDERS ONLY 


67 RALEIGH AVENUE, 


HAYES, MIDDLESEX 


62 


——CL YDESDALE 


Bargains in Ex-Service Radio and Electronic Equipment 


Wrretess Wor_p 


AucustT, 1951 


U.H.F. TRANSCEIVER 

JEFFERSON-TRAVIS U.F.2. This unit consists of a 
Svalve transceiver chassis, which is complete except for the 
tuning inductance, and some connections to the amplifier 
valve. The original unit operated on approx. 70 Mc/s. 
Rod ant. and telephone h/set NOT in: luded. 
The transmit/receive side of the unit bas been left uo- 
touched with al! transformers, valyeholders and relative 
componente in place but less valves—original waives 
were 2/6¥7's and 1235. 


The UF2 consists of two units mounted by means of 
their front panels—one contains the R.F. tuning control, 
T/R switeh and V/Contro!l with all antenna insulation 
feeding through the panel. The second panel mounts a 
Sin, P.M. speaker, telephone handset jack and change 
over switch, both panels are ‘‘ silver ‘’ finished, measuring 
8 x Tin. 

Complete UF? is housed in a black crackle cabinet approx. 
194in. x Lbin. x Tin., fitted with handles. 

SLYDESD. 7 10 0 CARRIAGE 
PRICE ONLY PAID 
Circuit details will be available shortly 


COMMAND TRANSMITTER 
CONVERSION 


These transmitter chassis are complete except for the 
inductance windings and valves which were stripped by 
M.0.8. 
All condensers, variable tap coil formers and adjacent 
components are still intact plus slow motion drives and 
controls Original frequency coverage varied with 
respect to the transmitter model (5.3-7 Mc;s BC 57). 
BO459 also available. An excellent basis for compact 
pee gp TX or V.F.0. Totally enclosed in a loavred 
vet | cabinet. Detailed conversion ideas included 
ee 8 15 a Post 
ICE ONLY PALD 


BREAKDOWN | 


comprises a chassis of remarkable 
breakdown value and a 24 Volt D.C. reversible 
motor, 700: 1 gearbox, sweep switching unit, relays, 
over 100 yarious resistors, 53 Mica condensers, 11 poten- 
tiometers and as various ¢ 


RAF. E3547 


Included in the chassie is a 45 Me/s JF. strip oon 
EFS0's and a total of 23 valves, i.c., 15 EFS0's, 3 EB34’s, 

2 EPS6"s, 2 V872's, | BASO 

Complete unit is housed fn a metal box 18in. x 13in. x 
7a. finished in black. 


YDESDALE’S £5 19 6 


PRICE ONLY 
AVAILABLE—BRAND NEW 


INDICATOR TYPE 6 TYPE 6H. These units are 
pow spose in the INEXPENSIVE TELEVISION design 
an 


CARRIAGE 
PAID 


c operation 
The indicator unit is fitted with 4/VR91 (EFS0), 3VR54 
(EB34) plus a host of T.V. components, condensers and 
potentiometers. 

The complete unit is enclosed in a metal box, 18in. x 


CARRIAGE 
i PAID 
Please include 10/- extra for transit case. 


V.H.F. TRANSMITTER 


H517—85-96 Mc/s Tone transmitter by STRATTON 

tranamitter is extremely suitable for ‘’ 144 '’ modifica- 
tions and consists of a 6V6 crystal oscillator stage (9 Mc's 
plus), RK34 multiplier stages and RK34 final. Speech 
and modulation by two 6N7's. 


The anit is practically complete except for valves 
there have been one or two of the inductances removed 
but these would need to be replaced in auy case tor 
2 metre operation. 

Complete in die-cast mounting with louvred cover 1 4in 
Sin. x Tin., finished in grey 

CLYDESDALE 7/6 CARRIAGE 
PRICE ONLY PAID 
Circuit details will soon be available, also details of a 
eultable power pack 


V.H.F. RECEIVER 


The STRATTON P.40 receiver ia the accompanying 
unit for the H5i7 transmitter and modifications for 
2 metres are also possible. The P.40 covers 85 to 95 Mc/«. 

crystal controlled osci!lator and is complete with valves 

1 EFOURP), 1/EPS4 (MIXER), 1/BCS2—2/EF54 (OSC 

and MULT), 2/EF39 (LF), L/EB34(DET/AVC). 1/635 
is AUD.) and 1/6V6 (OUTPUT). 

The receiver is enclosed in a die-cast frame with louvred 
cover, Lijin. x Sfin. x 4fin., less crystal. 


PRICE ONLY 


POST 
PAID 


INEXPENSIVE TELEVISION 
The R.1365 LF./VIDEO Receiver for TV. visior 
or sound, readily available for use on your specific 
T.V. frequency in that the R.F. is fed in via a removable 
R.F. unit, ie. the R.F.24-25-26 or 27. Space tor an 
integral mains power pack is provided by the removal o! 
the existing 80 v/400 cycle pack. 
1355 le complete with ¥ valves, 5 stages of 7.5 Mc/s 
LF. (SP61"s) Detector (EA50) Video amplifier (SP6) 
and Cathode follower (SP61), also an EHT rectifier 
(8U2150) and H.T. rectifier (6U 4G). 
Enclosed in a metal case 18in. x 18jin. x Thin 
's 6 each CARRIAGE 
PRICE ONLY | PALD 
Please include 10/- extra for transit case which wil! be 
refanded on return of the case. 


UHF/TV RECEPTION 
H492. Ex.-B.A.F. 3170 consists of a single deck chassis 
comprising 2 U.H.F. antuned R.F. stages employing 
RL37 (CV66) safeguarded by a V1-607 static discharge 
tube, a variable oscillator stage RL16-EC52 followed by 
5 stages of 5.7. EFSO (VR9i's) with a cathode follower 
oe Brupiite employing a further 2 EFS0 (VR91) and 
2 BASO detector and DC restorer stages. A filter 
pocdare an EPS0 (V R91) is mounted above the chassis 
“and is stabilized with a CV188. 
BHT and HT ——_ (high 
employs a 5Z4 and VU1 
Al , plugs. _~ ete. 


frequency primary 
connectors, are Droughi out to 

the frent panei. 

The unit is enclosed in a metai box [Sin. x vin 

finished in gre 

CLYDESDALE’S 

PRICE ONLY 


etene. = “anes 


R.11SS COMMUNICATIONS 
RECEIVER 


x Sin 


This —s features a 7-valve supefhet with 1 R.F 
stage an LF. stages (465 Ke/s), B.F.O., AVC/MVO 
Cw. Filter, Cathode Tuning Indicator. An ultra slow 
motion drive provides back lash (ree tuning, the dia: 
scale being graduated ip megacycies and kilocycles. 
Five wavebands cover 18 to 7.5 Me/s (20 metre band) 
7.5 to 3 Mo/« (40 and 80 metre bands), 1,500 to 600 Ke/s 
(broadcast | aud), 500 te 75 Ke/s (2 L.W. bands) 

The present output is taken from a double diode triode 
(MHLD6) and provides a high impedance output via a 
1: Ll transformer for use with phones, an end-stage can 
be added on with great ease to provide L.S. operation 
Complete in 4 metal case finished in black. Dim 


AYDEDALES £19.12-0 


MOBILE U.H.F. ANTENNA 


Ex.-R.4.F. U.H.F. Antenna, mounted on a moulded 
streamlined base into which is fitted an EAS0 untuned 
detector stage 


The antenna measures 22.5 cm. of solid copper construc- 

tion and all connections are brought out to a 3 pin 
connector at the base of the body 

Dimensions - sae unit: 

CLYDESDAL. 


13in, x 4fin. x Qin. 
PRICE OMY. 


PAID 


TEST EQUIPMENT 
Ex.-U.8. Navy Test Set TS24/ARR2 and ie ARR2 
ls a complete oscillator for the ali f the ZBX 
aircraft receiver. It produces test signals for both the 
high and low frequencies - the receive: high 
freq. osc. produces a 245 M nal, the L. F Onc. can be 
tuned over a range of 540 to 8: . ter « &3/19/6 


The TH24A ARR? differs from the TS24/ARR2 in thatit 
has tone modulation. All valves employed are 955 
acorns and the complete unit is enclosed in a black 
crackle cabinet with removable top and bottom plates 
Shin. x Ta. x Tin. 


CLYDESD. " 
ruice omy £4/9/6 


CARRIAGE 
PAID 


12.25 MCS. LF. STRIP 
H.38A. LF. #trip by Py: provides a very compact i P. 
eub-chasis coraplete SP61 valves. Th» Craasi«a “r wired 
for IF operation and input leads are tag terminated at 
rear end of unit. Coax. input and output seckets are 
mwurted on the front panel. Dim. 18in. = Sin. 


CLYDESD, each 
PRICE ONLY 47/6 
Chassis, less valves, 17/6 each. Post paid. 


FLUXMETER NO. WY 0023 
8 range Floxmeter from 500 to 4,000 ganses, complete 
with test coil and instructions for uses. Built into wooden 
case, size — x Sin x Gin. with hinged tid and 


carrying .andle 
£5/0/0 


CLYDESDALE’S 


PRICE ONLY 
T. v. RECEPTION 


1493, R.A.P. Receiver R.3801. Comprises two individ - 
aally built chassis, hinged at one end to allow the two 
sections to be closed together. One chassis comprises 
an B.P. stage, Mixer and Oscillator, 3/EF50, followed 
by a 46 Mc/s LF strip employing 5 VR6S5 (SP61's) and 
an BASSO. 

The remaining section is built up with the “ foliowing”’ 
stages of the R.F. deck, EHT and HT power packs (high 
frequency primary transformer), a 24V. D.C motor and 
antenna sweep switch assembly, together with various 
condensers, etc. 

The two sections hinge together as one unit and are 
enclosed in a metal retainer. 18in. x Sin. x Sin. finished 


CLYDESDALE’S CARRIAGE 
PRICE ONLY £4/12/6 ~ PAID 


CARRIAGE 
PAID 


CAMERAS 


Comprehensive stocks of cameras, film: and camera 
equipment for tho layman and connoisseur. New and 
guaranteed first-class second-hand cameras alway in 
stock. Please write your requirements. 


MULTI-WAY CABLE 
H.504—YA2715. 5 pairs No. 1 Connector. 
10 way braided sheathed 
condition, 

CLYDESDALE'S §/. 
PRICE ONLY 


This ie a 
cable in 15ft. lengths in new 


POST 
PAID 


Order direct from :— 


CLYDESDALE 


Phone : South 2706/9 


Branches in Scotland, England and Northern Ireland 


SUPPLY 2 BRIDGE STREET 
cO LTD. GLASGOW - C5 


AucusT, 1951 


WirELess Wor_p 


TAT-O0 Deen, ty pe ne ap 20-20000 cps. Output matched 

hm /- each 

TAYLOR WA C.R. OSCILLOGRAPH : 3}in. Tube ; time base con- 

a from 10 to 10000 cps. Vertical amplifier with voltage gain of 120 

/10/- each, 

DECCA THREE-SPEED es MOTORS : for 33}, 45 and 78 r.p.m. 

Instant single-lever speed s .C. only, 100-250 v. 50 cycle 

operation. Price (incl. P.T. y rye (Please note manufacture of two-speed 

model now discontinued.) 

DECCA TURNOVER PICKUP: a high fidelity crystal pick-up with 

turnover head (two r, phires) for use on the above or other multi-speed 

motors. Price (incl. P.T.) €3/19/4. 

CHANCERY LONG-PLAYING ATTACHMENT : enables you to 

use long-play: ng 334 r.p.m. records on your existing record-player. Easily 

fitted. Price £3/12/6. 

AMPLIFIER 11/66 : an improved version of our Amplifier AC!1, for those 

who desire good quality reproduction at low cost. Valve line-up is 6J5- 

6/5-KT66-5Z4. Output 5 watts. Volume, tone and variable feedback 

controls. High grade output transformer. _Chassis completely isolated 

from mains. kit hed chassis, all valves and com- 

ne with circuits and instructions, , £5/2/6. Amplifier wired and tested, 
f 

GERMAN! UM DIODES : latest sub-miniature wire-ended giass-enclosed 

type, by a leading manufacturer. Minimum life 10,000 hours, low shunt 

capacity, no heater supply required. Special offer at 5/6 each, or £3 per 

dozen. (We regret we are unable tc enter into correspondence in con- 

nection with these items.) 

METAL RECTIFIERS TYPE RM2: the 

latest type rectifier. 125 v. at up to (20 mia, 


LF. TRANSFORMERS : 465 k/c., standard size, capacity-tuned. Made 
for us by a leading manufacturer. Per pair, 12/6. 
METER O' R : 2in. square M.C. meters, 0-300 v. D.C. wich series drop- 
per, 8/6 each. 2in. square thermo-couple meters, 0-0.5A., 7/6 each. The 


ir for 1S/-. 
STasiLivOLTs : Type NSI. Voltage stabiliser and divider. Operati 
voltages 280 y., 210 v., 140 v., 70 v. ; max. electrode current, 80 m/a. Each 


10 
STABILIVOLT TYPE VS68. Similar to STV280/40. Operating voltages 
each, or 73 per doz. 
CRACKED CARBON peumes STABI ISTORS: 1.5 k. 


i 1%, 4 k, g-watt 2% » Low. 2%, 10 k. g-waee 2%, 40 k. I ow. 
%,, 7S k. 4-w. §%,, allat 9d. “oa 

wi UND RESISTORS : 4 watt: 20, 249. 49, 50M, 1500, 
1,000), all at 3 each, 10 wate : 170) at 1/6. 12/15 wate: 1.5 k., 2.5 k., 
3.6 k., 4k., 10 k JiWk. 30 k., on as SF oe 25 watt : 40, 35002, 7172, 
Shion 75 k., all at J U9 each. 45 watt: 14k. 2 k., at 2/3 each. 
65 watt : 50 k., 2/6. : 4302, 10 k., 20 k., 50 k., all at 3/- each 

We have large stocks of Pony heavier wattage ‘resistors ; quantity prices on 


ic tion. 
THODE RAY TUBES : SCPI, Electrostatic intensifier. C.AK.T., 
diameter Sin. max. second anode voltage 2 kv., max int anode 
pep 4 Eg hn Saree persistance screen, Brand new in original crate 
ouTeUT RANSFORMERS : 50 to | ratio, 60 mA. Upright mounting, 


5/6 each 
8.4L. TWIN eit => piote type, black bakelite, to take 
n. s, ach 
angle, I/- ; 
.&b. 


280, 210, 140, 70 v. Max. electrede current 60 m/a., 7/6: 


straight, 1/3 ; 


(depending on temperature). 
ldin. (diam.)= fin. Two of these in series 
required for mains voltage. Price 4/- each. 
VARLEY MAINS TRANSFORMERS : 
open type, upright mounting. Pri. 10-0-200- 

4. Electrostatic screen. Sec. 300-0-300 
v. at 150 m/a. 6.3 v.44. 63 v. 1 a,5 v.38, 
Suitable quality amplifiers or receivers, 


©2/2/- each 
VARLEY L.F. CHOKES: 10H 150 mA, 
6 h 


- each. 
HOOVER MINIATURE 24 v. MOTORS: 
with P.M. Fields, reversible, dimensions 
itin. dia. x in. Spindle dia. din., spindle 
length fin., 12/6 each. 
HIGH-CAPACITY PRECISION MICA 
CONDENSERS : by — manufacturers. 
Accuracy plus or minus 0.5 (point five) 
per cent. of stated value. Pure mica and 
copper foil 

0.035020.F 1/6 (d) 0.040710uF 4 

0.065350uF 1/6 F 

) 0.108435uF 1/9 
(k) 0.205276uF 2/- (g) 
(j) 0.147000, 

No further stocks (a), (b), (bI) or (e). 
Many close tolerance standard values may be 
made up by parallel or other combinations 
of above, e.g., 44 + 2k ipF ; 2k + g = 
O.5uF;¢ + f ~ O.luF. (A table of over 150 
series and parallel combinations of these 
condensers, invaluable in calculating filcer 
networks, etc., is available on receipt of 
24d. stamp). 
CLOSE TOLERANCE SILVER MICA 
CONDENSERS: 10,000 pF (0.0iuF) plus 


Xacto Slide Gauge, 


The above is an illustration of the Juneero Too! and 
at £1/7/6. in order to give 
tae — wes Aes try it, we reed free with each ’ ach, 7 > Ux 
one et uneero strip and one packet of a ; 
Juneero rod. if after one week's trial you do not 7/6 doz. ah Br.5, Br.7, UX4, UXS, 
think the tool is worth the cost, return it to us and 
we will refund your money. 


in, 1/9 ; 
ae Single '/-. 


Pye T- 
Pye Angle P. & S. 


her to make up any 
Per dow 2/-; per gross 18/-; per thousand 


POTENTIOMETERS: Unused ex-Govt. 
Carbon, Pt. 10 k., 20 k., 50 k., 100 k., 200 k., 

k., _ each 1/6. Wirewound, 500. 
2k 5k., ei. 20 k., 25 k., 50 k., each 216. 
10002 | w. pre-set pot: 's, wirewound, ye 4 
1S/- per doz. Pumdingers, 0-10 I/- each 


9/- per doz. 
TRANSFORMERS : Pri. 230 
. 1S 2, 7/65 Pri. 230 v. Sec. 


7/6. 
BAKELITE-CASED IGNITION 
ITCHES : ctype 5C/S47. Will switch 
Shonen currents at low voltage ; many 
bs 3 each, 13/- per dozen, 


yer s UXS 


SPECIAL’ PURPOSE VALVES: VRIi6 
5/- ; VTSOI aie 6/6 ; CV73 4/- 9003 S/-; 
954 ‘We 5 CVii4 


or minus 2%. Ideal for service bridges, etc. 

I/- each, 9/- per doz., £4/10/- per gross. 

cone S (eek 2, to 10, 15, 20,25, 50, 75, 100. 160, 200, éd. 
each, 5/6 per d 30, 500, 1,000, 5,009, 9d. each. 7/6 per doz. 
METAL-CASED fons Raereteon Boog, 0.01/1,000 v. wkg. 9d. each, 7/6 per 
doz. 0.1/350 v. wkg. 9d. each , 7/6 pty doz. Lem but screw-fixing and with 
long insulated leads, 9d. each, 7/ 

SMALL-SIZE PAPER conpeneans t 2uF 100 v. wkg., d.mensions 
ifin. x fin. x din, Ideal for cross-over networks, etc., 4/6 per doz., 45/- 
per gross ; £14/10/- per thousand. 

PAPER CONDENSERS : | uF 500 v. wkg., 2¢in. « 2in. - din. Inverted 
mounting, t/- each, 9/- per doz, £3/12/- per gross. | uF 600 Se 2tin. 
l2in. x lin. Upright mounting, 1/6 each, 15/- per doz, £7 per gross 

TUNING CONDENSERS : : 160 pF. (0.000l6uF) maximum. ” Upright 
mounting, with four fixing feet, spindie fin. diam., length Ijin. Ideal for 
the short-wave enthusiast. 2/3 each, 24/- per doz., éi 2 per gross. 


ALL GOODS NEW AND UNUSED OTHERWISE STATED. 


6/6; CV666 VRi 
(EF54) 7/6 ; VRI37 ECs) 7 76; VOILI 8); 
VUI33 3/6 ; CV54 3) 3/6. 
ACCUMULATORS: 2 v. 10 A/H. In black Sade bakelice case, 
unfilled and uncharged, 4/9 each. 

L.F. CHOKES : 5 H. 100 m/A. 3/6 ; 3 H. 200 m/A. 5/-. 

PULLIN MOTORS : type A/3R. For 24 v. D.C. 3hin. x Zin. x 2in. 
8/6 each. 

METAL CUTTING SHEARS : A robust tool, one-inch blades, will cut 
up to 16 s.w.g. aluminium. Per pair, 2/- ; per doz. pairs, 21/+, per gross 
pairs €11/-/-. 

MOTORISED SWITCH ASSEMBLY : type |0FB/556. Containing 
24 v. miniature motor, 2gin. x Ifin. x Ifin., gearing, switch contacts, etc. 
Ex-Govt. Motor only tested, 10/- each. 

SLEEVING : 2 mm. oiled silk, atc., 3/6 per 24 nominal yard lengths, 
assorted colours, 33/- per two gross ditto. 


GOODS SHOWN AS EX-EQUIPMENT HAVE BEEN FULLY TESTED 


AND ARE IN GOOD WORKING ORDER. PLEASE ADD POST OR CARRIAGE ON ALL ITEMS, KINDLY PRINT NAME 


AND ADDRESS. 


POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY, OPEN ALL DAY SATURDAY. 


GARLAND RADIO 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8. 
TELEPHONE : TIDEWAY 4412/3 


ALLEN & GOULD 


§, OBELISK PARADE, LEWISHAM, S.E.13. 
TELFPHONE : LEE GREEN 4038 


64 WirELEss WorLD 


UNIVERSITY 


Offer Guaranteed Used Equipment at 


AuGusT, 1951 


RADIO 


Attractive Prices 


“Pam” 25 watt Amplifier, 2 
Pam 8 watt speakers in meta! 
cases to match amplifier. A.C. 
200/250, as new 


National H.R.O. Senior, com- 
ete, 6 coils, band spread, and 
.R.O. power pack, A.C./110 to 

250 volts, as new......... 


(Non-Auto 
Change) Portable Record 
Player, built in amplifier. 200 
250 A.C. 1949 model, as new 


Sound Sales D.X. Plus 2 Tuner 
Unit, complete, as new. 


£29 10 


£19 10 


B.S.R. Disc Recorder, complete 
with B.S.R. amplifier, 8.S.R. 
ribbon, mike and stand. Play- 
back speaker and P.U. A.C. 
200/250, in two portable cases, 
as new. Cost £235. Our price... 


Decca (Pre-War) Portable All- 


wave Radiogram, complete and 


perfect. A.C. 200/250 volts ..... 


Ex-W.D. Single Beam Ultra- 
scope, A.C. 200/250 voits, type 
il, complete and perfect.. 


B.C. 221 Frequency Meters, 
complete and as new......... 


| 
| 
| 
' 


M.S.S. (1947-8) Disc Recordin 

Deck, complete with M.S. 
lif pre ° com- 

plete and perfect ‘ready to use 
with S.T.C. Ball and biscuit 
mike. A.C. 200/250 volts. Cost 
over £200, our price, as new 

G.E.C. cpa senate and 
perf 

Pare on Guenter, as new...... 

Barker 148A, as new . 


B2 RX/TX, as new, complete 
with A.C. power pack 200/250 


2400 


£12 10 0 
ood 
£10 0 0 


416 10 0 


LOPES RSS OE ESE SES EASES EAS SREERE STRESSES ERSEEEEESERSESOS SESE SEES EHEHHSEEEERESEEESSEESEEEEEEEUEEE EES SSS EEESERESESSOESESS SOS SSSSSSE REED ERED OS 
+ 


WE NEED GOOD USED EQUIPMENT URGENTLY 
PLEASE SEND, BRING OR PHONE FOR OFFER 


(eee PESOS REESE SEER ESSE SERS RE RESTS ESSRSE TEESE SESE EEOC EERE ESSER ERSTE EERSTE EE EEE RESET ERE E EE EE SEE TES URES TERETE SESS ESSE SEES EES EE ESE eEEEe 


Eversheds 1,000 volt Megger, 
in wooden case, portable, Zero 
to 200 megohms, perfect .. 


Marconi Re-entrant Horn 
Speakers, 25 watt speech, {5 
ohms, perfect and samen, 4 
GU GOT ine cas cccsecuinsé 


12 volt D.C. to 230 A.C. 100 watt 
Rotary Converters, perfect ... 


Taylor 65C a aoe S Seneraser, 
as new, 


Taylor Valve Tester 45A, with 
charts, as new. 


B.P.L. Signal Generator, A.C. 
200/250. As 


£16 = 0 | 


£6 


£14 10 


ais 


£9 


Q@. Max. 84/40 Transmitter 
complete and as new $ 
Latest Mode! “‘AVO” Wide 
Range er seams as 

new ...... 

4 Only, F.C. 1. Electronics 5 watt 
Gram Amplifiers, complete 
with valves a very neat job at 
Brand new ... ; 

3 Only, Brand Mow, as above, 
0 watt, variable ratio output 
transformer. Mi/coil mike and 
gram inputs, the best value for 
money we have ever offered at, 
each pied , aa 


Hunts Resistance Capacity 
Bridge, mode! C.R.B., _ 


ae i7 6 


E.D.C. Rotary Converter, 200/ 
240 D.C. to 220/240 A.C. com- 
plete with filter unit in metal 
cabinet, 120 watts, perfect 


As above, 200 watts 


As above, 110 DC. to 230 AC. 
200 watts ......... 


Ex-W.D., Will Day Permeric 
Portable Disc Recorder, in 
wooden case, built in amplifier 
and play back unit complete 
with speaker (no mike). CG. 
200/250, Perfect 


“ AVO ” Model 7, complete with 


ALSO 


fenaeeesetaue 


412 0 0 
a6 10 0 


415 0 0 


WE NEED AR 88's - BC 221's - 348's - 342's 
COSSOR DB'SCOPES 339A OR 3339 ETC. WE WILL 
PAY WITHIN £2.0.0 OF THE MARKET PRICE 


SOCCSRRE ESSE TES CEE TEESE EER T STEERS CREE EERE SEER SERS ECE ETRE E EERE EE EE HERE T EET ESTEE EEE E RENE REESE REESE TREES SESS EOC REST SE SERS Ree eee eeees 


- oe bh 8 leather case, as new 
ee eet Valradio Converters, 
cycles, works overhauled, a5) 
250 D.C. to 200/250 A C., at 300 
watts 


“ AVO” (1948) Signal Gener- 


Taylor Circuit Analyser, Model 
ator, as new 


20A, perfect and as new 
“AVO ” Model 40, as new ...... 
“ AVO ” Model 7, as new 
Ls. eo Vee Analyser and A.C. 


Test Meter Combined, Taylor 65.8 Signal Generator, 
Brand as new 


Sound Sales DX Pius | Radio 
Feeder Unit, 3 wave bands 
variable selectivity, as new ..... 


£10 10 
£12 10 
£14 10 


my As ‘ates Tato ( sae — Series 100 A.C./D.C. Test 
eter, as new 
Universal Avo Minor, as new 


—_— with charts. 
new ... 
by ne Ac. jp.c. “Toot Meter, 
Model 90. as new 


Eada 640 R 5 


» com- 
plete with valves, ae and as 


'4122 0 0 


SPECIAL ! 


On receipt of 12 penny stamps we will send you our list of current goods for 13 weeks. 
This includes equipment which arrives daily and is not normally included in our advertisements. 


THESE ITEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT. YOUR ENQUIRIES FOR ANYTHING 
THAT YOU MAY NEED WILL BE WELCOME | WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
Stamped addressed envelope, please. 


CASH OR CHEQUE WITH ORDERS. ALL ITEMS LISTED ARE CARRIAGE EXTRA. 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 39a (opposite) 1S OPEN ALL DAY THURSDAY 


Phone: CERrard 4447, 8582 and 5507. Hours 9 to 5. Thursdays 9 to f. 


BRAND NEW RIISS RECEIVERS, 
in original cases, complete with 
10 valves, £12 10)-. 


BRAND NEW RI355 RECEIVERS, 
in original cases, as specified for the 


P.M. MOVING COIL LOUD. 
SPEAKERS (3 ohm voice coils) 

24in. Goodmans 

3in. 

Sin. 

Sin. 


“Inexpensive Televisor,"’ 
with {1 valves, £2/15/-. 


BALANCED 
RESISTANCE 
Type 2, 7/11 set. 

HIGH RESISTANCE | 
PHONES, 12/6 set. 


MOVING COIL HEADPHONES, 
Type 5, 8/11 set. 


TANNOY HAND MICRO- 
PHONES, with switch in handle, 
4/ih. 


ACCUMULATORS by world- 
famous maker, 2 volt 10 a., 4/11. 


BURGOYNE SOLDER GUNS, 


ARMATURE LOW 
HEADPHONES, 


HEAD- 


T.R.F. COILS | 
180-550, 800-2,200 metres, pair 


6/6 


Sin. 
6in. 
8in, 


SUPERHET COILS 
GIVE YOUR HOME-BUILT or gag 16-50, 180-550, 800-2,000 metres, 16 


THAT PROFESSIONAL LOO 


We can supply all the parts to 
help you. Bakelite Cabinet 
(Brown or Ivory) 

Punched Chassis 

3 valve plus rectifier T.R.F. 

or 4 valve plus rectifier, Super- ; 
het 

Engraved Glass Dials 

16-50 and 180-550 metres 

or 180-550 and 800-2,200 m. 

or 16-50, 180-550 and 800- 
2,200 m. 


All with station names, new wavebands, 


CIRCUIT DIAGRAMS 
— T.R.F. or Superhet Receivers, 


BRAND NEW CAR BATTERIES 
Delco-Remy, in original cases 

| 6v. 100 a., £4/17/6, plus 7/6 carriage and 

2/6 | packing. 
each | 6v. 1 
packing 

12 v. $ a., British made, £5/10/-, plus 

7/6 carriage and packing. 


5/6 


a., £5/10/-, plus 7/6 carriage and 


OUR POSTAL SERVICE IS AGAIN IN OPERATION 


Please Note: 


207 EDGWARE ROAD, W.2 Phone: 


Our Only Address is 
AMBassador 4033 


Open until 6 p.m. on Saturdays 


EM! AUTOCHANGER 

Plays eight !0in. or I2in. Records (not 
mixed). Rim drive, mounted on Unit 
Plate |4in. square for 290-250 volt A.C. 
mains, Fitted with (Marconi No. 
14 P.V.) high fidelity sat pick- 
up with matching Transformer, €11/10/- | 
including tax. 


SUPER QUALITY TELEVISION 
MAGNIFYING LENS. To suit Sin., 
6in. or Zin. tubes. Increase picture | 
size considerably, 25/- each. 


| 
a 


WILLIAMSON AMPLIFIER 


iy 


CRYSTAL MICROPHONE 


‘a 


| CORD DRIVE ACCESSORIES 
! 


| Drum NE <8 Pepa 
| Driving Head 

Double Pointer 

| Spring 

Nylon Cord (yard) 

Dial Back Plate 


An entirely insulated crystal micro- 
phone which can be safely used on 
A.C./D.C. amplifiers. High impedance. 
No background noise, really natural 
tone. The ideal Mike for tape, wire 
and disc rice 26. and sound pro- 


‘ jectors. Price 22/ 


MAINS NOISE ELIMINATOR | 


KIT. 
with three smoothing condensers with 
circuit diagram. Cuts out all mains 
noise. 


| ing receiver, 6/- complete. 


T.V. WHITE RUBBER MASKS | 


| (CORRECT ASPECT). 


We can 
supply a specially designed White 


Rubber Mask for 6in. C.R. tubes at 
8/6 each. 


We can supply the Kit of Parts for the | 
latest version of this famous amplifier 

complete in every detail for €£10/10/-, 

with valves, output and mains trans- 

formers. 


9in. White Masks, 9/6. |2in. White 
Masks, 16/11. Round or flat faced. 


Please add 1 6 for post orders under 40 -, - 
1/- under 20/-. Cash with order or C.0.D. 


Two specially designed chokes | 


Can be assembled inside exist- | 


Consists of complete Kit of Parts for a 
24-watt Mains-operated a Ampli- 
fier for use with any type o pick-up. 
Volume and tone controls are in- 
corporated. is 
| 3 ohms. 

| Cat. No. AMPI47, Price complete, 
| 59/6. For 200-250 v. mains with valves 
| and diagrams. 


Output impedance 


Wrretess Wor_p Aucusr, 1951 


SCcoOoP 


STILL AVAILABLE ! 


BRAND NEW & UNUSED 
FAMOUS MANUFACTURE = NOT EX-GOVERNMENT 


TYPE J/RA/1. 30 watts. 
HEAVY ‘DUTY AMPLI- 
FIER. Rack mounting, grey 
crackle finished. Uses KT Z63 
and L63, feeding 2 KT66s in push-pull. Rectifier 
type U52. Meter and switch for checking all current 
readings. Panel light, bass brilliance and gain controls. 
Size : 19in. x 12in. x 12in, on a chassis 4}in. high. 


LASKY’S Carriage and Packing 
PRICE £13.19.6 25/- extra. 


J/RA/2. 10-12 WATT CHASSIS AMPLIFIER. 
Uses an L63 feeding 2 KT6ls in push-pull. 
Rectifier type U50. Size : 6in. x 17in. on 2in. chassis. 


LASKY’S Carriage and packing 
£7.19.6 


PRICE 10/- extra. 
TABLE MICROPHONE STAND. 
Two sections, chrome plated. Crackle finished base. 


LASKY’S 
21’. 


PRICE 
THESE AMPLIFIERS ARE BRAND NEW 
MANU FACTURER’S SURPLUS, AND NOT ExX- 


Post, packing 2/6 extra. 


CARBON HAND MICROPHONES 


Heavy brass case, chrome plated. Complete with 


screened cable. 


LASKY’S 39/6 


PRICE 


Postage and packing 3/6. 


pan Bn + with 
For full data an 


speci 


GOVERNMENT. Mains working 200-250 volts 50 c.p.s. S lied 
an ete with brand new Marconi valves, fully guaranteed oak Oaly 
2 highest quality components have been used, and th 


— 
at double and treble the price 
of the red tp a 


2}d. stamp and name and address. 


offe: 
(Block letters please.) 


Available 
only at: 
(Opposite Paddington Hospital) 


LASKY’S RADIO, 370 Harrow Read, Paddingten, London, W.9 


Telephones : 


CUNningham 1979 and 7214 


Hours: Mon. to Sat. 9.30 a.m. to 6 p.m., Thurs. half day 1 p.m. Send a 2}d. stamp with your name and address (in block letters please) for a 
copy of our current stock list giving details of our supplies of new manufacturers’ surplus equipment and ex-Government radio, radar and 


valves, etc. 


RADIO SUPPLY CO 


34, HANOVER STREET, 


Post Terms C.W.O. or C.0.D. 


No C.0.D. under £1. 


PARK LANE, LEEDS, 1. 


Postage 1/2 charged on o-ders under £2. 


R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, interleaved, and impregnated. Primaries 200-230-250v., 50 ¢ s. Screened. 


DROP THROUGH TYPES WITH TOP 
SHROUD 


260-0-260 v. 70 ma., 6.3 v.2a.,5 v.22... 
350-0-350 v. 70 ma., 6.3 v.2a.,5 y.2a.... 
350-0-350 v. 80 ; 

04-5v.22. .. 

260-0-260 v. 90 ma., 6. 


250-0- v. 60 ma., 6.3 v. 24., 
Poy ct pe 24-3-3in. - 
50-0-356 v. 70 70 ma., 6.3 v.2., Sv.2a 
250-0-250 v. 100 ma., 6.3 v.-4 v.-4 a. CT., 
0-4-5 v. 3a... 
250-0-250 v. 100 ma., 
for 1355 Conversion . 
3x 00 ma., 


Sv 2a. 


6.3 v. 6a. Sv.3 a, 


, 6.3 v.4v. 4a. CT. 


. ma., 6 4a..5v.3a 
ae pean 150 ma., a. 2a.,6.3v.2a., 


350-0-386 v. 350 toa. 6.3 v. 6a. 4v. 8a. 
0-2-6 v. 2a., 4 v. 3 a., for Electronic Eng. 
bre 

25 v. 200 ma., 63 v.i4v.4a.CT., 
Py ped 42. C.T., 0-4-5 v. 3 a., suitable 
Williamson Amplifier 
325-0-325 v. 20 ma., 6.3 v. 0.6 a., 


6.3-¥ 
1.5 a. for Williamson Preamplifier ‘ 


FILAMENT TRANSFORMERS 
All with oe vy. 50 q s. primaries : 
7/6; 


0-4-6.3 2a 
| 63 v.3a., iovii ; 
| 4a., 16/9 ;12¥ 32. 0r 24v. 15a 
SPECIAL OFFER, 230v. Prim. 6.3v. 4a Sec. 7/9 
CHARGER TRANSFORMERS 
All with 200-230-250 v. 
| O-9-15 v. 1.5 a, 


c/s. Primaries : 
12/9 ; 0-9-IS v. 3 a. 15/9; 


0-9-15-30 v.34 
SMOOTHING CHOKES 

| 200 ma. 5 h. 100 ohms ........ 

| 100 ma. 10 h. 100 ohms 

| 90 ma. 10 h. 100 ohms. 

| 80 ma. 10h. 350 chms. . ihathsinandibe 
50 = 50h. 1500 ohms. For Williamson 
AUTO TRANSFORMERS | 
100 watts | 10-200-230-250 v 
FILAMENT Lewy ing TRANSFORM 
6.3 v.to4v 3a.,or4y ‘ 
ELIMINATOR TRANSFORMERS” 
pene mg v. 50 c/s input, 120 v. 40 ma. 


OUTPUT TRANSFORMERS 
a Battery, Pentode 66: | for 354, 


etc. 
Standard Pentode 8,000 ohms ig 3 ohms 
Pgegt sda hye, 30:1, 45: 1, 60: 


“9S @ woun 


=-26 F&F BERR 
a W 


: | Class 8 Push-Pull 
Push-Pull 10-12 watts 6V6 to 3 or 15 ohms 
Push-Pull 10-12 watt to match 6L6, PX4, 
6V6, etc., to 3-5-8 or 15 ohm speaker 
Push-Pull 15-18 watt to match 6L6, etc., 
to 3 or 1S ohm speaker 
Williamson type exact to author’ s spec. 
SPEAKERS P.M. Sin, 2-30hms. 


M.E. Bin. 2-3 ohms. (Field 600 ohms.)...... 12/9 


| ——- Rects. 
0-9-15 v. 6 a., 21/9 ; 0-4-9-15-24 v. 3 a, 21/9; | ™ 
22/9 


| Premier type 12-64-5tin. 
| with back). 
| parts sold only with cabinets : 
| T.R.F. chassis 4/6. 
| 3 colour 


| Mains Transformers. 230 v. 


(Telephone 22153) 


Open to callers 9 a.m. to 5.30 p.m., Sats., until 1.0 p.nr 


RECEIVER CHASSIS, s s.w.g., Aluminium : 
bens 2in., 3/3; 11-6-24i 3) 
4/6 ; 16-8-24in. 5/6 ; 20-8- 


‘4 i +n 
” | AMPLIFIER CHASSIS, 16s. 
_ | $2-8-2tin., 


6/6; 16-8-24i 


asks, . Whi 
12/9. Ex Govt. Chokes, 100» ma., IOh., 
tropicalised 4/3 each, 45/- doz. 
(Ex-New Equip.), 
H.W. 3/6 each ; 250/500 v. 160 ma., 6/11. 
ie Govt, Receiver Units, type 7I, less valves, 7/6. 
Vol. Controls less SW. long 


| spindle 1/6. Sectional Aerial Rods, Copperised 
steel Ift. in length, ar? diameter, W/Il doz., 


15/- gross; 0.1 mfd. 1,000 v. Tubs 
BAKELITE CABINETS. 


ibs, 5/6 doz 


(Sup lied complete 
Brown or ivory 18/6. Followin 

Fully ounces 
Ditto Superhet 4/9. L and M, 
lass dials 1/11, L, M and S, 2/3. Back 
Brackets 1/3 set. S.M. Drum Drives 


SPECIAL OFFERS 


Plates an 
2/3. 


input 320 v 
70 ma. auto output and 6.3 y. 3 a. 8/6, 200-250 v. 
primary. Secs. 300 v. 80 ma. 4 v. 4 ., 

4v. 3a. U/E1. 230 v. primary 6.3 v. 1.5 a. sec. 


| 5/9. Soeusine chokes 80 ma 10 h. 250 ohms. 


ULL ST 
4d. Special ‘Uist POR TRADE, 4d. 


AucusT, 1951 


WireLess WorLD 


For 9, 10 or 12in. cathode 
ray tul Beautifi 
medium walnut finish, with 


polish. Fitted with | 


shelf for receiver, 
baffle 


| 50 cps., Secondary 30 


Practical ‘elevision 
** Practical Witeless,” 7 
«Wireless World” televisors 


convert your 
receiver to @ con- 


RADAR INDICATOR UNITS TYPE 
162C, BRAND NEW IN MAKER’S 
ORIGINAL WOOD CASE. 


one 3in. 

valves: three SP61, one 6J5, three ancy 
one Dl, Dozens of components, coils, 
resistances, condensers, seven pot. meters, 
etc. Enclosed in metal case, size we x mo 


iasny's Phice 19/6 76cm 


Suitable for any type of 
tube. Tetrode le 


LASKY’S ce / 


LASKY” +S PRI PRICE 16/1 


METAL CHASSIS, BRAND NEW 
AND UNUSED No. 1. Drilled for 4 valves, 
LF n. , ete. Size: Ilin. — 5in. deep, 2in. 


hig 

LASKY" S PRICE * Postage 9d. extra. 

No. 2. 7}in. wide, sin. deep, 2}in. high. 

Fitted with four international octal valve- 

holders ; drilled for I.F. transformers, etc. 

Aerial and earth strip fitted. 2) 11 & pn od 
LASKY’S PRICE 


EX A.M. RADAR INDICATOR cmt 
TYPE 62. Unused but soiled. Containing 
20 valves and a 6in. C.R. tube type VCR97. 
Valve line-up:—16 SP61; 2 EA50 ; 
2 EB34. Dozens of components, resist- 
ances, coils, condensers, 117 Mc/s crystal, 
pot. meters, etc. Totally enclosed in metal 
= Size: 18in. x 9in. x lin. Weight 
Mb. Enamelled grey or black with coloured 
anil knobs. /6 Carriage 
LASKY’S PRICE 10/- extra. 
PLESSEY TELEVISION 
Line EHT Trans. 
Focus Ring. 
Line width coil 
Boost choke 
VIF. RECEIVER UNITS. Contains 
8 valves :—4 EF5O; 1 EL32; 2 EF39; 
1 EBC33. Also many useful components, 
oe come ites. Past <4 
uency covers c/s. is “ ogd 
on © three. I 


unit with an RF. s _ LF. 
stages Dimensions : soy. x Cartage x 
/ = B/- 


6in. 
LASKY’S PRICE 


P.M. TELEVISION FOCUS MAGNETS | P. 


L.S.L. PORTABLE 
pet AND CIRCUIT 

YSER. Brand new 
pap pe mga quant- 


LASKY'S 
PRICE £10" 19°6 *! 10, 


carriage. 

Further details of this unit 

available on request. 

FOR THE WORKSHOP. 
AR OF PLIERS 

(soiled). 6 ro all differ- 

ent. bey done flat nosed, 


PASKY'Sg 1 ata Parcel 
PRICE it Free. 
Original cost was over £1. 


No. 19 SET POWER SUPPLY UNITS. 
24 VOLTS D.C. INPUT. Contains 275 volt t | NEW 


tor si 


half gross ; 


TELEVISION 
CONSOLE CABINETS 


DE LUXE BEAUTIFUL <:. 
WALNUT VENEER 


a 


ANTENNA ROD SECTIONS. Each — > 
steel heavily copper plated, 12in. long and 
diameter. Any number FT eudies aoe tate together "“S& 
LASKY’S PRICE 2/6 per doz. ; 6/- for 3 doz. ; 
20/- per gross. Ali ‘post extra. 


SPECIAL hey mom ~ el Lemay way oy 


Primary 200-240 v. 
Also the following outputs :— 
3, 4, 5, 6, 8, 9, 10, 12, is, ae ko, 24 and 30 volts. 
LASKYS’ PRICE 18/6 Postage 1/6 exua 


T.c.c. HIGH VOLTAGE CONDENSERS New and 
unused. .1 mfd. x .1 mfd. 3.5 kV. 


LASKY’S PRICE §/6 cach 


.M. COMMUNICATION RECEIVER TYPE 
BRAND NEW IN WOOD TRANSIT CASE. Aerial-tes' 
Ky Supplied complete with 10 valves. Circuit : 
A.V.C., R.F. Amp., two LF. stages Tw ae 
ranges : Ra EN a ag ; 75-30 
200 ke/s.; 200-75 kc/s. 


Post extra. 
R1155. 
before 

B.F.O., 


eye, etc. 5 frequency 
1 300-600 ke/s. : 500- 
— 


£12.10 2.10.0 


details sup- 
plied. 


BRAND NEW AND UNUSED. CATHODE RAY TUBES. 
COSSOR 108K 10in. rate tube. Uses a special ion trap 


wn Ski's PRE-BUDGET PRICE 

s e 
¢ and insurance 22/6 extra. £12. 12 ® 0 

WHY NOT CONVERT YOUR @in. Raby i a og) 

TO A 12in. ? With a Westinghouse Boost E.H.T. Kit. Contains 

1 36EHT40, one 2 meg resistance, and 2 ‘TCc. 00imfd 6Kv con- 


nsers. % 
LASKY’S PRICE Plus 1/- postage. 


T.V. SCAN COILS FOR LINE AND FRAME. 
manufacturer's surplus. For 9in. or 12in. c.r. tubes. 


LASKY’S PRICE 19/6 Post 1/-. 


SAFETY FIRST. Fused test prods. Fully insulated pencil type 
with retractable point. Contact is only made when by press- 
ing top. Each prod contains a cartridge type fuse and spring. 
t pair (one red, ’ 
LASKY’S PRICE 4/11 " “> 6d. — 
SELENIUM METAL RECTIFIERS VALVES AND 

12 volts 6 amps., 27/6, post 9d. extra. CA’ 
12 volts 1 amp., 7/9, post 9d. extra. 
12 volts 4 amp., 3/11, it 6d. extra. 
350 volts 80 M/a., 7 i » post Gd. extra. 
250 volts 60 M/a., 6/6, post 6d. extra. 
Meter Rectifiers. 5 M/a., 6/6, post 6d. extra, 
800 Volts at 5 M/a and 1,200 volts on pulse circuits. 
by S.T.C. 9/11 

LASKY’S PRICE each. 

6-VOLT VIBRATOR PA 


ise} CKS. BRAND 
, IN ORIGINAL CARTONS. | By 
200 80 Mia. 


Brand new 


Post 1- 


nmerator | 


: aur Soiled condition. Supplied lees | 
vTASKY’S PRICE i. 12/11 Carriage 5/- extra. | LASKY’S PRICE 


(Opposite Paddington Hospital) 


block 


Hours: Mon. to Sat. 9.30 a.m. to 6 p.m. 


LASKY'S RADIO 


370 HARROW ROAD. PADDINGTON, LONDON, 


w.9 


1979 and 7214 


Telephones; CUNningh 


Thurs. haif day 1 p-m. Send a 2$d. stamp with your name and address (in 
letters please) for a copy of our current stock list, giving details of our supplies of new manufacturers’ surplus 
equipment and ex-government radio, radar and valves, ete 


68 WirELEss WoRLD 


For Quality Bargains Always 


—Best Buy at Britain’s 
—AN EXTRA-SPECIAL THIS MONTH!— 


Brand new American Chassis complete in black 
crackle case size 12x74x7ins. contains the following: 
6 Potentiometers, | of 2x2 mfd condenser at 600v 
WKG., | of .ix.1 mfd at 2000v wkg., 2 relays, 2 
panel mounting Fuseholders, | toggle switch, 10 
moulded int/octal v/holders, | choke, 23 various 
condensers, (Sprague etc.,) 60 resistors, tag panels, 
etc., etc. High cycle transformer has been removed. 
This unit is ‘Just the Job’ for making an amplifier or 
instrument with that professional looking black 
crackle finish. Price only !7/6d plus 2/6d post/packing. 


AucusT, 1951 


WAVEMETER CLASS ‘D’ No. | Mk2, tn brand 
new condition and in original transit boxes, complete with spare 
valve and spare vibrator. We have again been fortunate in obtain- 
ing @ very smal! quantity of these G.P.O. approved instruments. 
Doubti this ig will be the last for release. The Wave- 
meter is complete with instruction book containing circuit diagram 
and full technic | and operating data. Price: £5/19/6, plus 3/6 
carriage/packing. Details of mod. for AC operation available on 
request. 

POWER PACK/OUTPUT STAGE. For the RIIS5 Receiver. 
plug in and connect to mains. £3/19/6, post paid, 


PHILCO CAR RADIO. 200-550 metres. For 6 v. operation. 
Valve line-up: 2 of EF39, | of ECH3S, | of EBC33, | of EL32, 
1 of 6X5 and a 6 v. vibrator. Unusually powerful and selective as 
an RF stage is incorporated. A built-in 64 in. speaker is included. 
Our price: £10/10/-, plus 5/- carriage/packing. IN PERFECT 
WORKING ORDER. 

RECEIVER R3547. Contains 15 of EFSO, | of VRS6 (EF36), | of VRSS 
(EBC33), 2 of VRII6, 3 of VR54 (EB34), | of VR92 (EASO), and a 45 Mics. 
Pye’ Strip. Also included are |! pot'meters, a motor with gear box, 
relays, and numerous other smal! components all mounted on an extremely 
useful chassis. BRAND NEW IN TRANSIT BOXES. £€5/19/6, carriage paid_ 
RECEIVER TYPE 21. A battery operated superhet covering 4.2-7.5 
Mc/s. and 19-3! Mc/s. Operates as a double superhet on the 10 metre 
band. Complete with nine 2 v. valves and circuit diagram. 
dition Only 45/-, carriage paid. 

6 V. VIBRATOR PACK. Suitable for use with the 21 Set. Output 
150 vy. at 40 mA., fully smoothed and rectified. Circuit diagram included. 
Only 17/6, post paid. 

BATTERY CHARGERS. Contained in black crackle case size 6 x 7 x 12in. 
Includes a heavy duty transformer, metal rectifier, 0-S Ampmeter, on/off 
mains switch and 2 Slydiok fuses. 230 v. 50 cycles input, output 4 amp. 
6 or 12 v. battery. The transformer, etc., is conservatively rated, and the 
whole unit is of sturdy construction and super quality. Made to a very 
stringent specification this equipment is well worth the price of £4/19/6, 
plus g carriage/packing. in brand new unused condition. All post orders 
executed in strict rotation so please order early. 

CAR BATTERIES. American made by Reading. 6 v. 90 AH 

x Biin. x Jin. Brand new in original packing, 79/6, plus 5/- carriage. 
SIMPSON DUAL-RANGE OHMMETER. BRAND NEW 
AMERICAN INSTRUMENT. incorporates 2t¢in. moving coil meter. 
Ranges : 0-2,000 ohms and 0-200,000 ohms. 52/6, post free. 
MANSBRIDGE CONDENSERS. 0 mid. |,000 v. Test. 

Zins. will work at 600v. DC. 3 for 10/6, post free 


VA9i (EFSO). All cested, 6 for 21/-, post paid. 


FOR THE PERSONAL CALLER 
We still hold limited stocks of the following: 
R155 RECEIVERS TYPE 62 INDICATOR UNITS 
TYPE 62A INDICATOR UNITS MEDIUM-WAVE 
COMMAND SETS COMMAND SETS TYPES BC453, 
454 AND 455 
AND our usual range of valves, C.R. Tubes, ‘scopes, 
valve voltmeters, quality amplifiers and specialised 


experimental equipment. August month is bargain 
month, Pay us a visit. 


Just 


7jin. 


Size 3 x 3 x 


oe. 
avis 


SUPPLIES 


Shop hours : 


Monday - Friday 9—5.30 
FULL MAIL ORDER FACILITIES. 


18 TOTTENHAM 
COURT ROAD, 
LONDON, W.1 
Tel.: MUSeum 2453/4539 


Saturday 9—1 
Please add postage 


R E LAYS (EX-MINISTRY) 


. 

\ 
\e 
\ F. 


Vv 
Wai 


YQ 
Le 


. D.C. C 
Aa OIL RESISTANCE 


3,000 TYPES: 1.902 to 80,000 
600 TYPES : 0.4 to 9,200 


ALSO LARGE STOCKS OF 
DOUBLE & TRIPLE-WOUND 
AND SLUGGED COILS. 


CONTACTS 


3,000 TYPES : up to 8 sets. 
600 TYPES: up to 4 sets. 
3,000 TYPES : Make (M), Break (B), 
in Twin-silver, Twin-plati me- 
silver (2 amp.), Tungsten (5 amp.), 
and Fiat-silver (8 amp.). Change- 
Over (C), in all but Tungsten : Make- 
Before-Break (K), in Twin-silver and 
Twin-platinum. 


600 TYPES: (M), (B) and (C), in 
Twin-silver and Twin-platinum. 
SPECIAL 


3,000 type Relays with 80,0002 coils 
operating on approx. 600 yA. with 
up to four sets of contacts. 


In new con- | | 


RADIO DEALERS AND 


SERVICE 


ENGINEERS 


WE HAVE WHAT YOU WANT 
to service your Radio & Television Receivers. 
Stock Lines all Types of Condensers—Mains 
nen RO ng gets a 
esistors——Loud Speakers, and many other 
attractive items at low prices. 


SEND FOR OUR 
which includes 


speciai bargain 


MONTHLY BULLETIN 
lines. 


— TRADE ONLY SUPPLIED — 
HOME and OVERSEAS 
Vv. E. S. WHOLESALE SERVICES LTD. 
GUNNERSBURY LANE, WEST ACTON, W.3 


"Phone : 


ACOrn 5027 


CHARLES BRITAIN (Radio) Ltd. 


fl, UPPER SAINT MARTIN’S LANE 
LONDON, W.C2 TEM. 0545 
3 minutes from Leicester (up Cranbourn Street). 
Shop Hours: 96 p.m. Open ali day Saturday. 


Square Station 
(9-1 p.m. Thursday). 


COILS * COILS ¢ COILS 


T.R.F. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @ IF. TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 


OLY MPIC rapio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 


224, HORNSEY RD., N.7. 


NORTH 2914 


Aucust, 1951 Wrretess Wor_p 
Recognised as the Most Reliable Valveholders 


Now in full production 
NOVAL and B76 
Valveholders 
of all types in 
NYLON LOADED 
BAKELITE 


9 a-NOVAL = 


We make all types of Valveholders 


Wholesale Enquiries:—CYRIL FRENCH LTO., HIGH STREET, HAMPTON WICK, MIDDLESEX - KIN. 2240 


Manufecturers’ Enquiries: —THE McMURDO INSTRUMENT CO. LTD... VICTORIA WORKS, ASHTEAD, SURREY 
ASHTEAD 340! 


ST RICPAY 
Exsr Oy, 


Leading Exporters and Stockists of all types 
of Radio Receiving and Transmitting Tubes. 
Current Production of main British Factories. 
Ex-Government Surplus, American, Canadian and 
British Special Purpose Tubes in. Original Brands. 
Suppliers to Foreign Governments, Airlines, etc. 


HALL ELECTRIC abe: 


89.CHARLOTTE ST. LONDON WI. opr NR. 


WrreLess WorLD AucGusT, 1951 


SUMMER SPECIALS 


R.1155 COMMUNICATIONS RECEIVER. The {amou: 
ex-R.A.F. Bomber Command set. Covers 5 wave ranges, |8.5- 
7.5 mes., 7.5-3.0 mes., 1,500-600 kes ., 500-200 kcs., 200-75 kes., and 
is easily and simply ‘modified for normal mains use. full details 
being supplied. These sets have had some use, but are all guar- 
anteed tested and working before despatch, and are offered at 
ONLY £7/19/6 (carriage and packing 10/-). A factory-made power 
pack with output stage, which operates the RI155 immediately, 
can be supplied for £5/5/-, or with a built-in speaker, £6. 


INDICATOR UNIT, TYPE 6. The very popular indicator unit 
which is recommended for so many uses, and in particular for con- 
version to the ‘* Wireless World General Purpose Oscilloscope.” 
Contains a 6in. C.R. Tube type VCR 97, 4 vaives EFSO, and 3 of 
EB34, BRAND NEW IN MAKERS CRATES. ONLY 79/6 (carriage 
7/6). Constructional data as above supplied free with each unit, 
or available 9d. The following components required for th2 con- 
version are also available, EHT TRANSFORMER for VCR 97 32/6 
(postage 1/6), 4 v. EHT RECTIFIER with ceramic base 8/6 (post 9d.) 
20n 80 ma. CHOKES 6/6 (post 9d.) 


CLASS D WAVEMETER. Another smal! quantity has become 
available since our “‘ sell out "’ a few months ago, and intending 
purchasers should act quickly. This is a really first-class crystal 
controlled wavemeter, which has been repeatedly reviewed and 
recommended in the *‘ R.S.G.B."" Bulletin. Covers 1.9-8 m/cs., 
and is complete with 100/1,000 k/cs. crystal, 2 valves ARTH2, 
two 6-volt vibrators, and instruction manual. Designed for 6 v. 
D.C. operation, but modification data for A.C. supplied. BRAND 
NEW IN MAKER'S TRANSIT CASES. ONLY €5/19/6 (carriage, 
etc., 3/6). Transformer for A.C. modification, 7/6. 


10 VALVE |i METRE SUPERHET ZC.893!. The iceal receiver 
for long distance TV results. The valve line-up is 6 of VR65, 2 of 
VR92, and | each VRI36 and VRI37, and the 12 mes. 6 stage I.F. 
Strip gives tremendous amplification with ample bandwidth of 
4 mcs. Easily modified, full details being supplied. BRAND NEW 
IN MAKERS CARTONS. ONLY 59/6 (carriage 5/-) 


194 1.F. STRIP. Another strip easily modified for TV. Contains 
6 valves VR65, and | each VR53 and VR92. This 6 stage strip 
measures only !8in. x Sin. x Sin. and is particularly recommended 
for constructors who have built televisors but are having trouble 
in the vision or sound receivers. Full modification data supplied 


| 


G2AK 7%, foneh™ GOAK 


C.R. TUBES Type SCP! brand new in cartons 17/6 each, plus 
1/6 postage. 

RECEIVERS. Type !8. Cover 6-9 Mc/s, and are for battery opera- 
tion. New condition. Only 17/6 each. Phones to suit 4/6. 
MOVING COIL HEADPHONES with moving coil micro- 
phone. Price 6/-. Post I/-. Transformer to match 2/-. High 
resistance headphones, 4,000 ohms, 8/6 per pair. Post I/-. 

CABLE. /0ft. length flexible T.R.S. 3-core. Fitted with 3 position 
switch and plug. 1/6 post free. 

TWIN RIBBON FEEDER. Heavy duty 300 ohm Sd. per yd. 
Standard, K25 300 ohm ribbon, 9d. per yd Co-ax. cable, fin. dia 
70 ohm., 8d. per yd. tin. dia., I/- per yd. 7ft. length tin. dia. 
Co-ax. with Pye plug one end, 1/6, post free. All other Co-ax., 
and feeder, plus 1/6 post any length. 

POTENTIOMETERS. 5S watt wire-wound 20k., 25k., 2/-* 
Carbon Type Potentiometers, 50k., 100 k., | meg., 2 meg., 1/6. 
BRAND NEW 807 VALVES. 10/- each or 4 for 35/-. 

METERS. 2}in. Flush mounting M.C. 100 mA., 500 mA., mm og 
12/6 each. 2in. Flush M.C. S00 Microamp, 10/-. 5 mA., 7/6. 2 
0.5 Amp. Thermo, 5/-. Special Offer 24in. Flush O—I mA. Rectifier 
meter, scaled O—1!0 volts, 22/6 each. Few only. 

STATION LOG BOOKS. 200 pages printed one side only’ 
Size . x Itin, First class paper and bound with heavy cover’ 
Price 17/6. 


Carriage paid on all orders over £1 except where stated. Please 
include small amount for orders under £1 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


All Callers to 110 DALE END, BIRMINGHAM 
Phone : CENTRAL 1635. 
Mail Orders to 102 HOLLOWAY HEAD, BIRMINGHAM 
Phone: MIDLAND 3254. 


BRAND NEW. ONLY 45/- (postage, etc., 2/6). 


CHASSIS OF INDICATOR TYPE 96. A “snip *’ not to be 
missed. Contains 9 v’hoiders, 14 potentiometers, C.R.T. holder, 
high voltage condensers, and hundreds of resistors and normal 
condensers. Size |8x8x8in. and contained in metal case. BRAND 
NEW. ONLY 12/6 (carriage, etc., 2/6). 


MUIRHEAD }in. SLOW MOTION DRIVE. A really pre- 


cision product with edge marked 0-180. Complete with cursor, 
in makers cartons. BRAND NEW. ONLY 8/6 (postage 10d.). 


TELESCOPIC AERIALS, extending from [5in. to 102in. Just 
pulls out of steel tube. Very strong. BRAND NEW. ONLY 
12/6 (postage 1!0d.). 


SECTIONAL TELESCOPIC AERIAL, comprising |6 sections 
each !6in. in length, and colour coded for easy assembly. Com- 
plete in web cas2. BRAND NEW. ONLY 9/6 (postage !0d.). 
100/1,000 kes. 


DUAL CRYSTAL. As used in the Class D Wavemeter. BRAND 
NEW IN MAKERS CARTONS. ONLY 25/- (post paid). 

WALKIE-TALKIE CHASSIS TYPE 38. This beautifully made 
6-vaive chassis is offered as a summer ‘“‘snip."’ Ideal for the 
enthusiast. As used by the Forces, with the exception of certain 


transmitting parts and crystals removed by the Ministry of Supply 
(no valves). ONLY 9/6 (postace 1/6) 


Cash with order please, and print name and 
address clearly. Amounts given for carriage 
refer to inland only. 


U.E.l. CORPORATION 


Radio Corner, 138 Gray’s Inn Road, 
London, W.C.1. Phone: TERMINUS 7937. 


(Open until | p.m. Saturdays. We are 2 mins. from High Holborn 
(Chancery Lane Station) and 5 mins. by bus from King's Cross.) 


TELEVISION DIPOLE INSULATORS 


High grade ex-Government Polyethelene Insulators with 
Brass Stubs, need two pieces of jin. i/d Tubing only to 
form a highly efficient Dipole or ‘* H "’ Aerial, for all areas. 
Our Special Price 5/- each, post etc. 1/6. 


TELEVISION MASTS 


Still a few 2in. o/d Steel Masts in 5ft. 6in. sections. Won- 
derful Value. lift. (2 sections), 12/6 each, carr. 2/6. 
22ft. (4 sections), 22/6 each, carr. 3/6. 

Now is the time to alter and obtain full efficiency from 
your aerial system. Obtainable only from the Midland 
Television Specialists. 


WALTON’S WIRELESS STORES 


48, STAFFORD STREET, WOLVERHAMPTON 


CONDENSERS Silver Mica - Tubular * Mansbridge 
CRYSTALS American ° British 
HEADPHONES High and Low Impedance 
METERS Thermo * Moving Coil* Moving Iron 
PLUG & SOCKETS All Types 

RESISTORS Carbon and wire wound 
VOLUMECONTROLS Carbon and wire wound 


We hold large and comprehensive stocks of new components 
and units, both Government and Manufacturers’ Surplus 


No. 19 Set, Equipment Available. 
Wholesale and Export Only. 


ANDERS RADIO LTD 


167, eo ROAD, LONDON, N.W.! 
EUS.: 1639 EST. 1928 
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NO. 38 “ WALKIE-TALKIE ” TRANS./RECEIVER. Complete 

with throat mike, ‘phones, junction box and aerial rods in canvas 

bag. Freq. range 7.4 to 9 me/s. All units are new and tested before 

<neamm, As supplied to Overseas Police Forces. £4/19/6, carriage 
6. 


PLESSEY, 3in. P.M. SPEAKER with miniature Output Trans. 17/6. 
W.B. 2tin. P.M. 3 ohms, less trans., 15/-. 


VRS! (EFS0) RED SYLVANIAN. Brand new and boxed, 10/-. 
Brand new (British), 8/6. 
Ex-Units (but guaranteed), 6/-. 


GERMANIUM CRYSTAL DIODES, complete with full wiring 
circuit and diagram, 4/6. 


METAL RECTIFIERS. S.T.C. 200 volts, 75 m/a., 6): ; G.E.C. 6 volts. 
| amp., 4/- ; Westinghouse !2 volts, 2 amp., 12/6 ; Pencil Type E.H.T, 
600 v. I m/a., 4/7 ; Pencil Type E.H.T. | "000 ¥. y mia., 6/- ; Pencil Type 
E.H.T., 2,400 v. 3 m/a., 15/- ; Pencil Type 150, 500 v.,2 mia., 7/ 7/6. 


5M/A METER RECT., 6/- ; W.6 and WX6, 1/6. 
5 CPI. CA. TUBES. Brand new and boxed, 25/-. Carr. paid. 


FILAMENT TRANSFORMERS. Aili inputs 200/50 A.C. 6.3 v. 1.5 
amp., 7/6 ; 6.3 v. 24 amp. 10/- ; 6 v. or 12 v. oa. 1S/- ; 6.3 v. 12a., 37/6. 


R.ISISLE. STRIP. Acomplete |.F. Unit, eh eer \.F. Stages, 
tuned to 13.5 me/s., | EASO diode detector, and S or EF39 output 
or video stage. A few modifications only are required to adapt this 
unit, which will give pictures of extremely good quality. Price, 
complete with valves, and foolproof modification instructions, is 
45/-, plus 5/- carriage and packing. Limited quantity only. 

R3S47 RECEIVERS. Absolutely brand new, in sealed manufacturers’ 
packing cases. Incorporating 15 valves type EFSO, 2 of SP6I, EF36, 
EBC33, 3 of EB34. Complete 45 me/s. |.F. Strip, motor dial and drive, 
pots, etc., etc. £6 only, plus 10/- packing and carriage. Whilst they last ! 


EX-R.A.F. INDICATOR UNIT TYPE 62. Containing VCR 97 
CRT with muemetal screen ; Xtal Unit and valves 16/V' (SP61), 
2/VR54 (EB34), 2/VR92 (EASO), ete., etc., two deck chassis in metal 
case. 18x 18}xII}in. New condition. “6b each. Plus 7/6 packing. 


INDICATOR TYPE 6. These units are brand new, in excellent 
condition, and are all fitted with a VCRST € CRT, the tube which many 
constructors have put to T.V. use. Valves inglude | oo (EFS0), 
- biggee R poe ae A Gy of potentiometers an 

i vie nen tee Paes rn 
Paice "ONLY 2319/6, Post PAID. 
Please include 10/- for transit case to ensure safe transit of unit. Re- 
funded on return of case. 


RECEIVER TYPE 21. The receiver 


of the we 21 operating 
from 4.2-7.5 mc/s. Double superhet from 18-30 mc/s. Incorporati 
8.F.Q and crash limiter. Valve line-up up 7-ARPI2 (VP23) and 2-A\ 
(HL23DD). Absolutely brand new, coniplete with circuit. Only 
complete. Vibrator Power Unit for above, brand new, ane only. 


RECEIVER R.1355, as oy for ‘* Inexpensive Televis: Com- 
plete with 8 valves VR 4d | ea. 5U4G, VUI20, ROL _ a copy 
of ** inexpensive T.V.”" ONLY 55/- (carriage, etc., 7/6). 
FREQUENCY CONTROL CRYSTALS. By American G.E. Co. 
Octal we fixing. penis frequencies only : 2,500 ke/s., 3,500 ke/s., 
4,600 k 8,000 ke/s., 7/6 each. Also 3 fin. pin 
spacing, Deske ors, 16)-each. 8000/8425KC, 12/6. New and unused. 
MIDGET .0005 mfd. TWO GANG TUNING CONDENSERS. 
Size only 2}in. x iin. x Idin. ity guaranteed, s len; 

tin. spindle, ¢ wit bracket, less trimmers, 6/6 or, 
complete with * * built-in ” trimmers, "Ss each plus 6d. post. 
VIBRATOR POWER UNITS, 2 volt. As for Canadian 58 set. 
Completely smoothed, output | 5 v. L.T. and 90 v. and 180 v, H.T. 
at 35 m/a. Complete in grey metal box. Size 8 x 34 x 4hin. = 50/- 
only. 

MIDGET CONDENSERS. |6 x 8 mfd., 350v., wkg. Size 2” x j". 
Three for 10,-. 


HUNTS. 60 mfd. x 40 mfd., 350v. wkg. posits I" 7/6 each, 


TWO-GANG ‘0005 CO SER. pl with 4-way push 
button assembly. Size 33" : x3” x3’, 86 ok 


LIST AVAILABLE AUGUST 


5, HARROW ROAD, LONDON, W.2 
PADdington 1008/9 and 0401 


LAWRENCES 


BRAND NEW GEC. “MINISCOPE” M 8618 
MINIATURE CATHODE RAY OSCILLOSCOPES _ ~4 
contained, includes a 14in. C.R. Tube, Time base, Sig 
Amp. and attenuator. Achieves max. versatility, 
~ with min. of a Operated from a. iv. 
A.C. 50/100 c/s., 180 v. A.C. 
50/100 c/s. The tube ployed gives di an 
wave traces. Hard vaive time base is ieee with 
range about 10 c/s. to 50,000 c/s., continuously variable 
steps. The amplifier bodi of 
capacitance coupled miniature valves with negative feed- 
back. Overall gain approx. 150 with freq. ran 
300,000 cps. Three sig. In-put sockets for 10, 
500 v. peak input, with panel attenuator control. 
controls for T.B. Off., T.B. Coarse, T Fine, Sync., 
Y. Shift, X Shift, Gain, Brill., and ‘ae Panel Ter- 
minais : Y. Pilate, Sig. Gut, T.B. Out, X Plate, Sync. Out, 
Sync. In., Grid, Flyback black out. 
x 2tin. r* weight 7% 
Bargain pride. inc. leatherette covered carrying case, 
sockets, plugs, leads and instruction manual. Only 
£13/10'- ea., carr. pd., in sealed maker's cartons. 


NEW GAS DISCHARGE TRIODES. Argon-filled. bu 


peak. Control! ratio 97, 

Heater 4v. 1.75 A. Anode 350 v. k, 

garage 200 mA. Tube voltage drop oD v. ‘Soules Ratio 40 
each. 


NEW RADAR EGUIPMENT G.E. pian Position yew ong 
Receiver type R7/APS-2. A and B scopes. 42 v 
Antenna Scanning Units, 3 cm. Type ASAIA! ‘APs 
360 deg. surface scan with sector attachments : R.C 
Radar Receiver indicators CRV46ACG(SA2) cganeine 
400 miles : Type SA2 Servo Contro! units CNM55 

Cavity tuning units APN9935 ; Westinghouse model V 
type CAY 55 ADV P-.P.!. repeaters ; Antenna duplexers, 
SO 12283 ; Deflection amplifiers CRV 50 AEE ; Slewing 
Train Indicators. CMN 55-ABL 1 ; Radar Modulators 
3 cm. APS3/MD5B; Reflector Kiystrons 723A/B ; 
Magnetrons, inc. 725A ‘3 cm.), 2J39 (10 cm.) etc. Tunbale 
Klystrons, inc. RK707B, etc. Wave Guide Test Sets. 
Parabolas. Wave Guide Sections, Angtes, and Fittings 
for 1 cm. and 3 cm. Rotating joints, 3 cm. Write for 
full Radar List. 


NEW SPECIAL PURPOSE AND TRANSMITTING 
VALVES. Enormous stocks includin 72, ocd Cv1116, 
6, VAI35, vi 954, 7193, 


via, yuu Vut1a, 
1625, VR150/30, 


$.A.€. for full 
listing. 


NEW P.A. PARMEKO SPEAKERS. Superb quality, 
short horn, re-entrant type. Absolutely weather-proof. 
Fitted with matching transformer and three-position tone 
switch. Voice-coil impedance 15 ohms. A fraction of 
cost at 48/6 each. Also alternative model, as above, 
twin-horn unii, 57/6. All in maker's cartons. 


NEW P.M. SPEAKERS. Sin. Famous maker, best 
quality. Price each 13/9. ? 


NEW AMERICAN 14ft. WHIP AERIALS. Superior 
pattern. 3 sections screw joints. Price 9/6 each. 


TRANSMITTER RECEIVERS, TYPE TRO, efficient RX. 
TX is switched xtal control or M.O. eae all valves, 
less xtal. In maker's fitted transit case. ift at 55/- ea. 
Finest qualily Tenaplas 2 mm, sleeving. Af h insulation 
plastic, braided over. Five colours available. yd. 
drums, each 15/6. American Hand Generators tpui 
28 v., .175 a. and 300 v. 40 mA.Precision gear-box, 10/6. 
Magnetic Throat Mikes, 2/6 each. Vitreous resistors 
5 K 85 watts, 2/- ea. Also 1 meg. and .8 meg. 2/- each. 


EXPERIENCED EXPORT SHIPPERS. ALL PRICES 
INCLUDE U.K. CARR. TERMS C.W.O. SATISFACTION 
GUARANTEED OR MONEY IMMEDIATELY . 

REFUNDED. 


LAWRENCES 


61, BYROM STREET, LIVERPOOL, 3 
> Telephone : CENtral 4430 
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OUR /éth YEAR. MONEY SAVING OFFERS. 


AVIATION AND RADIO BARGAINS. 


SPERRY GYRO HORIZONS. Mk. Ic. R.AF. No. 6A/1649. 

Sperry Part No. 650412. Absolutely Brand New and Unused. 

. ot aes packing. 460 available. Price On Applica- 
Can be supplied vo approved if desired. 

AIRCRAFT GENERATORS. Brand New. 1!2 v. 500 watts. 

Clockwise Rotation. te il short spindle. ideal for car, 

a or building a lighting set. Cost £15 each. We have 250 at 

he bargain price of fF ezch, carr. 6/-. 

AIRCRA FT CAMERAS. Telescopic Lens, f/7.7. Gun Style. 
Type G28. Takes Seanaard 120 Film. Amazing Pictures from 
Great Distances. Illuminated Graticule. Brand New, €6 each, 
carr. 10/-. Perfect in every respect 

MAGAZINE ASSEMBLY for Aircraft Camera, Type K-24. 
Brand New in Cartons. 260 available. 10/- each, corr. 1/6 
AIRCRAFT LOADOMETERS. These are for weighing and 
checking balance of aircraft. 15,000 ibs. Black and Decker 
Manufacture. Brand New in Cases. 2 only. £75 each. 
SWAGING MACHINE. Large Collection of Dollies and Man- 
drets. (For tubes and pipes. Not cables.). Brand New, £25. 
AIRCRAFT INSTRUMENTS. Approx. 200 instruments. 
Various types. For sale in one lot. Buyer to inspect. Sorry no 
lists. To clear, £25 the lot. 

1143A Complete. Airworthiness Certificate. £40. 

SCRS22 TRANSMITTER AND RECEIVER. 65-86 mcs. 2 
units. With Valves. In one Black Crackle Case. €15 each. 6 
available. 

Ex R.A.F. 1154 Transmitters. With Valves. Used but good 
<a, £5 each. 

H.R.C. RECEIVER. With 230 v. A.C. Power Pack incorporating 
LS. ALL for Rack mounting. Perfect Order and Condition. £30, 
carr. paid. 

EDDYSTONE 640. As New, £22. BC348. 28v. Perfect, £30. 
BC22i FREQUENCY METERS. Brand New Condition. £25. 


3 only. 
1158S RECEIVERS. With Vaives. As Brand New. In Transit 

ms, Carr. per pass. train 7/6. 

TYPE 25 (TRII96). Easily Converted to allwave 
superhet, see ** Practical Wireless "’ May 1951. 6 valves. EF36 (2), 
EF39 (2), EK32, EBC33. We also supply full conversion details. 
Probably the last lot in the ae ane now down to 70 sets. 
Price 39/6. New Condition. Car 
TELEVISION ‘PRE AMPLI PIERS. Singte EFSO valve. Makes an 
amazing improvement in all fringe areas. Length 4in. width 3}in. 
overall depth to top of valve 44in. Coax. input and output sockets. 
Power requirements 6.3 v. LT. 200/275 v. HT. Connection diagram 
supplied. 2,000 sold to’date. Suitable for Birmingham, London 
or Holme Moss. Tested and Guaranteed. 15/- each. carr. |/-. 
AIRCRAFT MAGNETOS. Type oan te erent New and 
Perfect. For |4 cylinder engines. £25 ¢ 
1155S AC POWER PACK AND ‘OUTPUT STAGE. This is 
fitted in a meat black crackle case, size !2in. x 8in. x Sin. Has 
USO and KT6!. Sin. Loudspeaker and finest quality components. 
200-250 v. A.C. Connections terminate in a Jones Plug. which 
simply plugs into your 1155 and the set is immediately all mains 
operated No modifications whatever required. Specially made 
by us. Matches 1155 in appearance. Price £6/10/-, carr. 3/6. 
Owing to enormous demand delivery 2/3 weeks. 
FREQUENCY METERS. American Type 906D. Brand New 
in Cases. 150-225 mes. sae # BA hs Complete with charts 
and — 4 gns., carr. 5/- t few 
VOLTAGE CONTROL UNIT TYPE C3. Excep ionally 
> pe gy filter circuit. Brand new. Size !2in. x 9in. x Bin., 
12/6, 
CONTROL. UNIT 454A. Btin. x 64in. x 4in. Service No. 
10LB/6272. Fitted with O-| ma. meter. 3 pots. DP Toggle 
Switch. 3 jewel light jacks. G.P.O, type 2 pole switch. Yaxley 
5 pole — etc. Ideal for conversion to first grade test meter. 
30/-, carr. 1/ 
SECTIONAL AERIAL, MASTS. Approx. 30't. Seasoned 
Timber. 10 = — sections. Store soiled but absolutely 
sound. 50/- 
MOVING COIL HEADPHONES WITH MOVING COIL 
MICROPHONE. 50 ohms. New condition. 5/- per set. 
AMERICAN THROAT MICROPHONES. Carbon. Very 
Sensitive. 250 used available. £6/5/- the lot. Ditto, brand new 
and in makers cartons, 5/- per set 
PAMPHONIC PA LOUDSPEAKERS. (0in. high flux unit. 
Handsome Metal Maroon Cellulose Cabinet. 20in. x Yin. x 13in. 
iepetense 3 ohms. Limited Supplies. Less Than Half Price. 
Brand New, 55/-, carr. paid 
TYPE ROTARY POWER UNITS. Input 24 v. Output 
250 v. 65 ma. and 6-5 v. 2.5 amps. Elaborately smoothed output. 
Neat Black Case. Size 8tin. x 7in. x 44in. Brand New. 10/- each, 
carr. 1/6 
TERMINAL BLOCKS. 5c/7!9 and —_, 6/- dozen. 
TUBULAR CONDENSERS. .25 mid. 500 v. 5/- dozen. 
Dae mean CONTROLS. |0K. Twin Wire Wound. I/- each. 

/- dozen. 

AMPLION CRYSTAL PICKUPS. High F.de ity. Brand New 
in Cartons. Outstanding value, 26/9, post paid 
SELECTOR DRIVE IMPULSE RELAYS TYPE No. 10D/373. 
With ratchet mechanism. |! notch rotation per impulse Brand 
New in Sealed Cartons. 3/9, post 10d 
AMPLIFIER Al27!1. Brand New. Size Sin. cube. Fitted VRS6 
(EF36), OPDT relay. 2 ee condenser. Potmeter. 2 trans- 
formers. Fine job. 15/-, c 1/6. 
VALVES. Ves 1625, 39 ak post 6d. Type 8012, 10/- each. 


i P. RADIO SERVICES LTD., ss, county noap 


And at SPEKE AIRPORT, LIVERPOOL. 
a 1935. Tel. : Aintree 1445. 


Below are a few of the many different items available 
from stock: 


Burgess Micro Switches. 
Aircraft types, etc. 
12 Core screened flexibles. 


12 v. DC to 230 v. AC Rotary 
converters at 150 watts. 


U.H.F. & special transmitting tubes. 
Belling-Lee 7 & 10 pin Octal 
plugs & sockets. 

6-8-10 way Jones plugs & sockets. 
6-100 watt Porcelain resistors. 
H.T. & L.T. Metal selenium rectifiers. 


R.1154 transmitters, 28/ARCS Receivers, 
ABKS I.F.F.S. Units. 


6C Indicators, Test Set 74A. 


— WHOLESALE AND EXPORT — 


15 LITTLE NEWPORT ST., LONDON, W.C.2 
GERrard 6794/1453 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays— Siemens High Speed 
Also A.C. 400 volts 50 cycles 


Uniselector Switches, Telephone Switch-boards, Telephone Components 
Plugs, Jacks, Handsets — Government Contractors. 


JACK DAVIS (RELAYS) LTD. wert. w. 
36 PERCY STREET, LONDON, W.! 


Phones : MUSeum 7960 LANgham 482! 


RADIOMENDERS LIMITED 
FOR SPECIAL TRANSFORMERS AND REWINDS 


We specialise in 
AMATEURS’ WINDINGS, TRANSFORMERS 
ALL TYPES, CHOKES, PICK-UP COILS, 
INSTRUMENT COILS, Etc. 


Highest workmanship Good Delivery 
* 


RADIOMENDERS, LTD. 

Television & Radio Apparatus, Transformer & Coilwinders. 
123-5-7 Parchmore Road, 
THORNTON HEATH, SURREY 
LIV 2261. Trade enquiries invited. Established 16 years. 


a NERA GNA EEL A 


Fl COLO nA ts as we eas 


(pan ON Snape 


AucusT, 1951 


Wireless 


Rate 7/- for 2 lines or less and 3 6 tor tor omy additional 
verage lines 6 words. Box Numbers 
Address replies : Box 
orld” Dorset House, Stamtord Bt., 
doomed details available 


on 
September 1951 sae. a August 
responsibility accepted for 


WARNING 
Readers are warned that Government surplus 
components which may be offered for sale 
through our columns carry no manufacturers’ 
guarantee. Many of these components will have 
been designed for special purposes making them 
unsuitable for civilian ase, or may have de- 
teriorated asa result of the conditions under 
which they have been stored We cannot 
urmiertake to deal with any complaints regarding 

any such components purchased, 


NEW RECEIVERS AND AMPLIFIERS 
ERNARD’S.—New address (see below). 


BERNARD'S, manatactarers A television, radio 
and ampl htsing equipment, 
deliveries of hand- built equipa 


we supply 
time-bases, 
radio 


12, St. 
Bridge, London, 


NIVERSAL ELECTRONIC “zrouers, 36, 
ar lebone High St., London, W.1. Wei- 


Tecelvers: quotations 


Syphens House, 
minster S.W 


U 


4058 
&F SPE FOLALISTS in the design and manufacture | 


of high fidelity 


from 
5-100 watts 


reproducing equipment 
or domestic or industrial p 


vides the most satisfying standard of rep 
tion we have yet experienced. 


c r this superb instrument. 
tuning units or chassis 
F constructed to Individual requirements. 
©)-watt high quality amplifiers, bass and 
12 treble boosts ee f lists.—Broadcast 
& “Acoustic Equipment Lid., Tombiand, 


Norwich 
M fF IDLAND RADIO COIL PRODUCTS o1 
4 service for the production of high only 
mplifiers and radio equipment to specification; 
of standard products is available; su pliers 
udio and radio equipment to the Northamp- 
hire Education Authority.—-Enquiries to 
instanly /esiingborough. [6336 
‘CRAP that old radiogram chassis, our 5- 
wits all-wave supine replacement chassis 


ily illuminated glass 
et trade enquiries invited.- a Bros. 
Pavilion Dr —% Ln a {7 is 
CA J.R. ELE CAL & ELECTRONIC DE- 
VELOPMENT, 


Lid., senate. Birmt: 
ham, 6 (Aston Midlands 
jalist manufacturers of hi high 


stages, 
distortionless 
feeders: 


r ar geen 
ossover units, 


contrast ex- 
panders and radio send for details and 
prices. {0105 


yeep ELECTRONICS, 70, be ET Rd., 
Upper Norwood, London, 

signers manufacturers of Telrad” quality 

amplifiers; established as the most outstanding 

value in high-quality amplifiers, thanks to 

faithful reproduction at unrivalled rice, 

these unique amplifiers are the first ice 
the ——— built to treble’ indepe dis- 


ties of one room with another; 
request.—Write, call or ‘phone Livingsto: 


Coarse ae 8 receiver, acclaimed by its 
rs as the finest receiver for ee enthu- 
t and the only one with the following facili- 

s: 9-1,500-metre, world-wide results on highly 
sensitive 10-valve receiver, comparable with any 
good communication set, or by cha J. switch 
maximum fidelity reception of loca tions 
non-superhet receiver with nish “quality 2-PX4 
push-pull! amplifier incorporating all refinements, 
bass and treble tone control (boost to cut), 
whistle filter and gram input, etc.; basis t 
R1155; write for details or call for demonstration. 
FEEDER units as above, for use wi 
high-quality amplifiers; R1155 Lp ~ ~~ 
eivers repaired and re-aligned. as 

bove, or to your requirements: 
and values 2/- post free.— 
stone Rd.. Wimbledon. 5.W.19. 


RECEIVERS. Amel Ieee SURPLOS 
CAND “Super P Pre ome Eddystone 
MURLAN r Pro r: ers 
he Onith S me £20 or offers.—22. 
Station Rd.. Baildon. Yorks. 17196 


World Classified 


WrreLtess WoriLD 


West- | 
(9097 


din Oin | 
speaker; 2'.d stamp for flostreted Stafiet price, | 


Partridge Hews 


* 
PRECISION 
TRANSFORMERS 
(5VA to 100kVA) 

100 TYPES available from 
Stock 


This extended “in stock” range 
also includes all P for 
the 
WILLIAMSON AMPLIFIER 


The transformer illustrated provides 
the widest possible audio range, the 
lowest possible distortion and an out- 
put of 20 watts . . . it is built to the 
strict demands of the designer of this 
famous amplifier—it embodies the 
finest technical skill and craftsmanship 
available 


De Luxe Model 

PRICE £6 - 4-0 
Or Potted as shown 
PRICE £6-12-0 


Technical data available on request 


animincs 


TRANSFORMERS LTD 


KINGSTON BY-PASS 
SURREY 
ELMbridge 6737-£ 


| 
ized 


| two heads, £4/10. be ginton Rd. 


a 
|B 


Advertisements 


‘RECEIVERS, > AMPLIFIERS. SURPLUS 
AND SECONDH 

in good a on 4 

Ww. et receiver unit, valves, Lees lator 
voltage "stabiliser, £10; Cintel gin - 
C.R.T., few hours use, £10.~Box 4 ee 


Hs ry and colis in_ stock. also AR88. 
posees ree etc. fi eee > 
Grove Green i, 
Ry E. i 
/P receiver i 


{ 
AL, LE he », built- pe 


compiete B 
kes to 420kc3, power, &.c. so pee 
50 eycles, battery operation wkd 

sumption 40ma max.), L.T, 4yv (cunamption 


THE 

T above equipment. now at 

port, im excellent working order on. 
ogether with spare valves, available for sae. 
ers are sores to Airport oF 


States Ai 
table amplifier. in 


Guernsey 


rport ernsey. 
RIX electric universal 


bon mikes, £4 ited for 40 wm 
seco Th? Relay Ber. 
11, Warwick 17188 
LOUDSPEAKERS “SURPLUS AND 

~ exp 

20 " ‘tootall. 


WATT po =, ee 
‘- ‘a4 reliable Puli oars “7 


Brighton, 2 w.i0 0 Cs. Cc. epsater. £7; 
ma 2 ae 


ci- 


at 
pinet. 
i: 
‘7137 
"rest Cevinmant OU BPLUS ano 
SEOCONDHAN 


VO wide Bh gm peneater. new: £20.— 
A Be nnett, ~s Kingsmead Ave., Romford. 


71 
ATEST ay £ _soagaetes pose mee + ad £18: 


ish 214.— 
Frote. mY Eastern Wey. “Mehra Hanis, MS 
AYLOR mode 9, 


filed” 
* Charles * 


7 


R.A Decea 


—P. 
166, Pixmore Way. TL tcworth. Pnerts 


SIGNAL generators. oscill 
\ meters, Va.ve a fre 
multi-range meters in 
invited, uirements to 


Grove Green Rd. E.1 
rove TRANSMITTING EQuipweNt. 


YOMPLETE BC610 ge 
—22, Station Rd.. Baild Yorks. 
— transmitters from’ 10/-, 
mote radio control, including An: 
ection n indica’ tion, Sane fcr details. 
ENGINEERING FACILI ES, Ltd., 29, aoe Si 


your Be ars 
7 Ss are 
pi; * fe. I. Sore. 254. 


in carrier, plus PE 
aoare and accumulators). 
t pe 


aipment, 
ie, type . reconditioned Ng 
Re-. Gilfillan & Go. 52, South 8' 


Tel. 
New BM dg 0 —- MOTORS. ETC. 
400° 800-cycle alternators or motor 
pt wanted. all ratings. i 
makes, any quantity.—Wilfio 
pn onis-d06. Gorbals St. Glasgow. C.5. Tel. 
| South 2385. 
wt | anes. < a ) modets. tap 


D ecial transl natormet pokes test reer 
t 8] rans! ag r - 
aor “ens ee Banner “Electric 


terior car hea 


. motors, 

fants, al 

P oe a 

quote for power tra as actual 
ufacturers we will be wiad to a to quote for any 


ie penereting’ Gems. Skva. 


74 


SYNAMOS ue eet erTc. ene 
ECONDHAN 
ETROL/ ELECTRIC generator, ai cylinder, 
heary duty, 12-36v 35amp 1,260w; £15.— 


122 
\IESEL alternator plant, 230/1/50, 3kva, belt 
driven by Petters latest type diesel engine. 
nergized, automatic —. 

intro 


rted, 
— supplied. 
rter battery with charger for starter battery; 
full load 4'4-Shrs on 1 gall. of cheap fuel; e me 
covered Petters’ inspection service; Di 
tested on full load before dispatch; Gelivered 
meer es use, £215 or packed f.0.b. London 
doc 
ALTERNATORS, 230/1/50, 3 and 6kva, 15,000 
control, by 
ing on stator: charging and 
Tightingt winding, press-button or remote control 
start.’ 
THE © above items are new, current pro- 
quets of well-known British manufacturers. 
J.A.P.-ENGINED plants, 1.2hp air-cooled, en- 
gines not surplus or reconditioned, Dut latest 
y ; 


£22/1 


dyno. as above. £6/5. used. 90/- del.; 

and first-rate control kit for dyno. 

-20 a/meter, auto cut-out, superior field 

reg., fuse, 36/- kit, sold separately; for above 

new c+ -piece spring coupling. 8/6; angle iron 
bed with 8 bolts in position, 12/6. 

2aV. DC to 230/1/50 8Owatt rot. converter. 

switch, steel case, 75/- del.: H_ flexible double- 

cable at: approx. 


light-angle iron frame, 
del. 


£21 


‘selenium 
110, 120, 
SOV. 1/50; Westinghouse 
1-6 cells, 0-iéamp, rot. mains switch, 4-position 
charging switch, var. choke control, m/c, 0-20 
large fuses, suit garage or labora- 
tory, cont. rating at temp. SOdeg cent.. £14/14 
del.; (2) 50/1/50 §.T.C. re charge 24 
. 3-pole mains and 
. position charging switches, 

0, 12 ameter fuses, etc.. £14/10 de 
6V BATTS., 8Samp-hr, 70/-; 120-140amp-hr, 


£5; del. 
PLEASE do not ask for catalogues; 
requirements; see displayed advert. 
8.T.C., selenium rporitiors; 
forma invoice, c.o Dost «@ Ss 
PEARCE, 66, Great 4 st. 
Anaely 

NEW GnAneeeens AND 80UN 

NT 


EQuiP 
aes, RADIOGRAFT. Ltd., from 


ACOS GP-20 pick-ups with standard head. 
eis: extra microgroove heads 


MARCONI type 14 pick-ups. 


state exact 


terms C.W.0., pro- 


offer 


transformer, 


U-10 gram motors eee. turnover 
for 33 or 78 rpm, £3/1 
MU-14 de luxe vers! = of above, fitted 
instant change. 33-45-78 rpm. 


ie’ 
Dulle: 
BSR. 


with speed 
&£ 


complete 
include purchase tax; st 
‘King dom ss 
19 orders tax free: price list by air mail 
on reg 
FRITH. ‘RADIOCRAPT Ltd., 69-71. Church; 
Leicester. "Phone 58927 
230v a.c.. powerful. 
post. etc.. 1/1.— 


APE recorder” motors. 
quiet. bran 13 
K. W. Logan Westalley Hitchin Herts. [6469 
AGNETIC tape new high coercivity ae: 
tape 55/- 1.200ft. Type 65 25 1, 
blank rec welng = Ml 10in d/sided 3/- 


(SUPELIES) Ltd 178 

Lanes, Tel. 88153. 

rAGNETIC er recording wire, stainless 
steel, temporary wooden spools approx. 1) 
hours’ running time at 2ft per sec.; 14/- pe 
spool.—A Smart, 49 Grange Rd. Halesowen 


6491 
APE recordin, platforms, complete, motors. 
two single knob 


s., control (no _ tape 
handling on rew ind £14/15; recording ieee 
tt spools, 


complete with hds., etc.. 


as stee] 
precision, 


fro rom 


Bis- 
[5335 


using latest circuit 
4 days 


ry 

e- ing, , aan ones 3; tape. coils, 
 & ; 5.a.€ 

& ELOPMEN Ss 76. Grove Lane. 
Handsworth B’ham {7 

aay payments arranged on Leak amplifier, 

“¥ amp, £34 1%. ead ditto, £35; 

Rogers. ba y de luxe, £17 Decea 347/C and 

speabers at710" orm to 

ers 7 proposa orm to 

Oe Sale & Exchange, 93/4, Fleet St.. 

83 


ty 
high-quality recordings from exist 


Ltd... 


Cite -VOX disc recording equipments. 
C75 f 
ing micro 


one equipment, puree from 28gns 
also availa 


le as a complete channel inclusive of 
mic., amplifier and playback equipment. at 
7Qgns; type C7. for highest quality sreieesional 
ulrements—recorder mechanism at 48gns. 
at 110gns; demonstrations 
iE write "tor details to K.TS 

Awana Rd London. 8.W.20. Chivers aon 
Callers by appointment only (6724 


page 85 for | 


GP-19LP, | 


Hi-Fi lightweight | 
for miniature Dic he complete be) 3 matching | 


198 | exceedingly high. 


WIRELESS WorRLD 


MORE ABOUT THE 
SELECTED RECORD CATALOGUE 


There has been a very large response to our 
announcement in last month's issue, but a 
question has been put and the answer may 
be of interest to others. ‘‘Doctors, lawyers 
—and music critics frequently differ. 


better than any one else's ?’’ 

That is easy to answer. We are not pro- 
| fessional music critics, yet our opinions are 
valuable. For this reason. We started 
| high-fidelity reproduction, 
| nical amusement but to satisfy an aesthetic 
hunger. When we started business radio 


Even to-day it frequently is. 
satisfy our own desires for 
| reproduced music, we undertook research 
to reach that end. After twenty-five 
years’ continuous progress we haven't 
reached finality but we get pretty near. 
Sixteen years ago our customers said ‘hat 
our equipment gave them intense pleasure, 
but with the gramophone the limiting 
factor was the record. Could we guide 
them? We started checking up as many 
records as we could and issued a Selected 


| half-a-crown. tt was an immediate success 
}and we were told that our guidance had 

taken a lot of the guesswork out of record 
| buying. 


Our method of choosing records was based | 


on two fundamental requirements; a 
| reproducing equipment of unquestionable 
excellence and a firs.-class musical ex- 
| perience. As we have pointed out the latter 
|} was responsible for the former and the 
| combination produces judgments which are 
| not biassed by distortion or ‘‘ critics’ ear."' 
| The collection of data for the Selected 
Record Catalogue is the outcome of years of 
work with one consistent point of view 
and always with the best possible equip- 
ment. Experience has taught us that sub- 


cn | scribers are more than satisfied with our 


selections ; them as almost 
infallible. 

| The long delayed release of the large 
Supplement which will be distributed during 
jduly is characieristic of our approach. 
Pies gaps from the catalogue were due to 
the fact that, when it was published in 


they accept 


r 1948, we had not had leisured opportunity 


| to apply the’ same standards to ‘hose re- 
cords not included and, rather than issue a 
half-baked commentary, we did not issue 
anything at all. The Catalogue is now 
complete, including both British and foreign 
| L.P. recordings ; and there is no other 
Leetanense which can take its place, since 
the standard set for including records is 
As we said last month, 
the edition is strictly limited and we shall 


come and when we do the cost will be 
considerably higher. 
Send your order now while we have a stock 


of loose leaf binders. 


THE PRICE IS 25.- COMPLETE. 


H. A. HARTLEY Co. Ltd. 


RIV. 7387 


| 102, 


Why | 
should our opinions of records be any/| 


not as a tech-/| 


and gramophone reproduction was beastly. 
But to/| 
properly | 


List of good records for which we asked | 


no be able to reprint for some time to | 


| order, : 
| HAMMERSMITH ROAD, LONDON, sen & Se orsian 1 asive 


AuausT, 1951 
NEw w GRAMOPHONE AND SOUND 
{)MIDISC 6in recording blanks, brand — in 
sealed containers.—< re to Normac 
King Henry's N.W3 Tudor 3343, 
emer? AND ‘SOUND DHANO. 
—8U US AND — 
EARITE —- deck for sale. ourpins 
to requirements, offers?--Box. Oa. as 199 
portable recorder CED46; 
“Duckett, 18, Regent 8&t., Weston-super. 
re. 
ARTLEY-TURNER (connoisseur) — 
and transformer. Audix motor, litt used 
Offers to Box 278 
SR meee disc recording outfit, amplifier 
floor and desk st cables and 
blanks: 7%, ——222, Station Rd., Baildon, roms, 
M5: recorder, mike, stand ee. Moni- 
tor, Le and carry ry ing | case hardly 
eed: £75 the lot or offer.—Tel. Wordsworth 
Wste RN Electric wire recorder, 230v a.c., 
with microphone; best offer £40-45. 
tails from B. Brodribb, 5, Pevensey 
Leonards-on 
MAE tape and wire, potentiometers, 
chokes capeciints and resistors, surplus to 
requirements, few f.h.p. rs; some com) 
nents slightly used, others new.—-List from x 
2619. 7154 


IRE recorder, Webster Chicago model S40A, 

complete with thirty gH spools 
step-down transformer, spares 
head, input and output flex. 
Raynton Drive, Hayes, Middx. 
nearest 


~P 
Price Bis or 
(7185 


, turntable, microphone; 
. Meredith, 34, Copperfiel 
> E Advance 2345. 
S SALES i4wt. amplifier, 
\ rectifier, oar two 
fitted radio inou socket 
switch, overall wartabio n. 
cation, both 
recorder, comprising v. 
ing gear, cutting head 
Boys, Dane Court, Pyrford, Woking. Sy., 
fleet 2202. (7202 


indirectly heated 
input preamplifier, 


NEW COMPONENTS 
ANNEY OF BATH, offers:— 
EDDYSTONE 740 receiver, limited number, ex- 
stock, £35/10. 
COS GP20 pick-ups. standard or LP, £3/11/5 
tax paid; eee only. 43 
WB STENTORIAN speakers, complete range as 


advertised, 2\4in to 10in 
OSMOR * coilpacks. type HO 52/-; HF 
stage 51/8. 
EARITE type Ss pos. 37/10; Wearite ‘“‘P”’ 
coli all ranges. each; Denco type “C” 
coils, 6/6 


a4 
} WILLIAMSON am: plier, * S rameters a8 ong pots. 
g. 


for 

23. ditto fig. 5 

6 condensers for fig 

15, 47/-; 33 ditto fig. 

contain Ist-class components 

makers and are exactly to specification. 

w.w. et. Receiver, coils are now avail- 
able for of oe enapaes: our TV list contains 
or P.T., E.E., and Viewmaster 


stamp 
new goods only: 
c.0.d. w 
L. F. HANNEY. “77, Lower Bristol Rd., Bath. 
3811. £7188 
‘ey , Werds TV—=still the best long- 
ran 


BOOK = pair. 
HOLME Moss coils, set 3, 10/6, 
4 strips, all boxes, 52/6. 

THER parts as ‘previously advertised. 
MINA E coil cans, and cored formers (3;,in), 
1/10 set, winding data available; we of TV 
s*het coils on pas formers, 45/-; ‘Oss, 
View/Mast, others, shortly, ‘all 1@ ie 
inc. choke; Williamson tuner, pair of coils, 


for our comprehensive . > 
Ss surplus: c.w.o. or ¢.0.d, 


Tel 


set at 9Kcs KA works, only 16/6 per pair, with 
ect; trade supplied. 
_Mariborough Yard, London, N.19. ante 
y 


HT Transformers, mains transformers, out 


Church Road, 10: Tel. 
Willesden 7093. {0075 
Avennrma 1 for home constructor, chassis. 
4 msers, coils, valves, resistors ea 
— -y Ms ee test gear, r kits, 
-P.; stamp for nts 
Govt. 
Ww.l, 


ewmaste! 

thee service. ‘= 
‘surphis offered.— London. 
(6227 


ET TRF 3-station prollnes ck kits. 


circuits, 5/-; replacement 
ohms. 7/6, other’ Walues 72 


r 
349. Copnor “Ra, 


AucusT, 1951 


Inc. The Mail Order Dep’. of the 
MIDLAND INSTRUMENT CO. 
GERMANIUM CRYSTAL RECTIFIERS 
(not to be confused with the Silicon type), 
Because of a heavy demand for these; we 
now hold a large stock, these are fitted with 
wire ends, brand new highest grade menu- 
facture, 4/6 each, post 3d., 48/- doz., post 3d. 
pee for quantity. RADIO TRANS- 
FORMERS, drop through shrouded type 
on long leads, input 110-225-245 v., output 


screen, a first-class trouble free 
transformer, manufacturers surplus, brand 
new boxed, 20/-, post 1/3. PARMEKO 
L.F. CHOKES (ported), 2 types (a) 100-H at 
10 m/A., weight I4lb., new boxed, 5/6, post 
10d. (b) 3.6 to 4.2-H at 150 m/A. 20-H at no 
D.C, weight 4ib., unused 5/6, post i/-. 
BOWDEN DRIVE CABLE, very fine 
stranded steel, for radio tuning, drives, hey 
packets of 10ft. 2/6, post 3d., 24/-d on, peceens 
post 4d. ANTENNA RODS BI9 RADIO 
(whip aerials), three 4ft. tub. steel heavily cop- 
per plated sections that screw into each other, 
total length {2ft., weight 11 oz., base 9” dia., 
tapers to }” dia., new in cardboard tubes and 
yg pat waterproof covering, 7/6, Hh 4 

j=, carriage 1/6. PAI 
BELL PRE-AMPLIFI RS, contains 2 valves 
6SL7/GT and 28D7, input ‘and output trans- 
formers, relay, resistors, condensers, etc., 
operates from single 24/28 v. .4 amp battery 
source, low impedance input and output, 
will raise moving coil, electro-magneric or 
carbon microphone on the input to loud- 
speaker level on the output, in very smart 
metal cases, size 5 x 44 x 34in., complete — 
accessories and. all green ge brand 
in sealed cartons, 20/- \/-. ANT 
VIBRATION MOUN INGS Ref. 10A/ 
‘7621, multi-springs ; 10 Ib., new boxed, Pry 
post 3d., set of four 2/6, post 6d., 6/- d 
post 10d., 60/- gross, carriage 3/6. “ PYe™ % 
45-MC/S 1.F. pte ee with 7 
valves, EFSO (6) an d EAS5O, new unused 60/-, 
post 1/6. VEEDER COUNTERS, 0-9999, 
last digit is 1/l0th, plated, enclosed, side 
shaft tin. dia., 5/-, post 3d., 48/- doz., post Bd. 
MAINS TRANSFORMERS, input 220- 
220-240-v. 50 cycles | phase, t apped s secondary 
giving 3-4-5-6-8-9-10-12- 15-18-2024 and 30 
at 2 amps., with all terminal data, brand 
boxed, 22/6, post 1/3. AMMETERS, hot 
wire by H. W. Sullivan Led., 0-9 amps., A.C. 
or D.C. 3fin. dia. Zfin. scale, fic 2fin dia. hole, 
flush panel mounting, a useful meter at a 
eg iy Kn cost, brand new boxed, 
10/-, 96/- doz., post 1/6. WEST- 
INGHOUSE RECTIFIERS, selenium full- 
wave bridge D.C. output 12 v., at 2 amp., 
from input of 1S v. A.C., to charge 6 v. 
battery, A.C. input 8 v., to charge 2 y. 
accumulator, A.C. input is 4 v., ideal use 
with multiple output mains transformer 
listed above, new unused, with fixing brackets, 
15/-, post 8d. LONDEX RELAYS, TYPE 
452, 9-12 v. operation, 150 ohm coil, 2: 
robust contacts, _ me” 2x ltx 
new boxed, 2/6 , 24/- doz., post 
MOTOR ALTERNATORS, 230 v. 
cycle | phase .64 amp. cont. rating, 2,860 
r.p.m, capacitor motor. Fitted enclosed 
reduction drive gearbox, final drive approx. 
60 r.p.m. Motor is coupled to generator, 
250 v. 1,250 cycles .24 amp., .4 amp., cont. 
rating, size approx. !4}in. long, 6in. dia., 
standard motor base mounting with —— 
wiring diagram, inside termination 
plates, perfect condition, 70/-, carr. 6. 
MODULATOR UN i] 
contains CV-67 Klystron, 5U4G, EFSO, 3 neon 
stabilizers, also B4101 valve, two 250 v., 
100 m/A., selenium rectifiers, small motor 
with reduction gearing, 2 large transformers, 
various oil and paper condensers, pots., 
resistors and other incidentals, i 
cases, size [8in. x Sin, x 7}in., brand new 
condition, packed in wood cases, & real bar, 
offer, 40/-, carriage 7/6. RELAYS G.P.O. 
P.3000, 2 types, each with covers (a) coil 
resistance 42,000 ohm., 2-pole I-m. I+b. light 
contacts, and !-pole changeover con- 
tacts. (b) coil resistance 500 ohms., 8-pole 
4-m. 4b., 7/6 each, post 6d. 
send for our 20-page lists, also supplement, 
direct to: 


JOHN FARMER (DEPT. A.1.) 
194 HARBORNE PARK RD., 
HARBORNE, B’HAM 17 


Tel : HARborne /309 


—JOHN FARMER— 


| coils, coil 


| W.C.A.), Borough Hill, Croydon, Surrey. 
| c gon’ 1220.) 


WIRELESS WorLD- 


NEW COMPONENTS 
RYSTAL ne ee inserts (Cosmocord 
mic-6), guaran! brand new; 15/6, post 


ree. 
RADI >- AID, Ltd. Retail | Dept.), 29. Marke: 
‘ Lord, Tel. Watto ord Ses” , (008 


Ww. 
Send a =s ‘or tree <cireals and latest "ste “ot 


OSMOR RADIO” PRODUCTS, _Ltd. (Dept 


Whartedale Golden 10in 


,000 0.2 a 
I” 966 with, pencil sides ink 
‘with penc 
sis, mains transformers, chokes. 
ie of radio re- 
also our display 


send 2/- now for 
lar handbook which 
and contains a com- 
riced list of our products. 

ILS, 98, Greenway Ave., London, Rit. 

eonvonsne sen.ve AND 

NDHAND 
. J, EMMS, 


RECTIFIERS, ae wave bridge type. . Os follows 
; 3 amp. i 6v. 12/6; 

amp. 12 or 6v 17/6: 

1 amp, ll/-; 24v 


N ing resista, s from 1 to 4 ome 
14 {), te 12 Hamp itt’ 7 tf “ail, 30/- per carton 
26a, Colhe London, 5.W.10. 
mantle 8941 

OVERNMENT hearing aid components. 


CRYSTAL microphones, 12/6 each; inserts, 
10/-; transformers, $ . 
hromi 


Free 


screws, ite. 5 _quotats ti gainst requirements: 
FP. R, BARRETT? 7 ‘Upper Kent St.. Laloestag. 


de luxe signa] shifter. £20; Haili- 

odel 23. perfect. 
5. transmitters, com- 
Stock. Ha er ow 
x Pro. H.R.O. a, C.R.100, R.88D.. 
A.R.88L.F.. etc., al perfect ae R.1155 
receivers in new condition ion; your enquiries are 
carenes for + 9 74 convertors and electric motors. 
types avaiable from ag motor 
aiternato rs, 110v input 250v a 50 cycies, 
250 watt output, a p clearance of F.H.P. 


e.ectric eres. 
UNI ay, £. eas for sew- 


cr and type. 
mpieve with 12yd screened cable, 
sescopic tubular T/V mast. 18/6 
ti- 


test : 
we testers, signa] generators, 
rs = meggers, etc.. 
rices; bearing prismatic 
com; rovision for battery in handle, 
per fect, aa - : stocks of transmit- 
ing va. types, send us your 
requirements; special offer v& new, not A .D.. 
mains rouded a 200/250¥ 
Vv 


am a.c 
at chea| prices & nee large stocks of shamelied 
8. d & Ds. 15 


¢c 
nicke] chrome wire 
indicator units, ae’ wen 


Stock 
a: Hallcratter Super Sky- 
‘k. Brermnee d bridge 
kw, one rotary conv 
ete with Igranic starter £28. 
of American Pyranch high-volt- 


SERV’ orking condensers. 
VICE RADIO SPARES 4, Lisle St.. W.C 2. 
rrard 1734. t 


0188 
Serer mateze. 230/1/50, type SJ2512, 45!b 
. foot mounting. unused: £6 each 
swshay. 166, Pixmore Way. 


ransformers. Swvrplus to 
ts of Jeeding inauufecturer 350-0-359 
ma. stat d voltage. with 
f sh stoc ce ennds 


76 pn) aay 3 cable, 80 

i) yds: PM 
3 3i4in heavy 12/6 Se 
ny SL 13/6. a, 15/6; Tn gs Tage B 3 


“nent ‘ist ania stamo aon _— 
, E.17. Key 


75 


"5 Aeon ateong 


e/THE CHASSIS PEOPLE 


( “id 
[0046 


The prestige of Armstrong chassis is firmly 
based upon many years of constant en- 
| deavour to produce reliable and efficient 
| receivers at an economical price. Our 
iJ present range of chassis will even further 
| advance the already high reputation enjoyed 
by our receivers. We are delighted to 
give demonstrations in our showroom and 
cur illustrated catalogue will be sent on 
request. 


| 
|MODEL EXP. 125/3. 14-VALVE ALL- 
WAVE RADIOGRAM CHASSIS. 
5S Wave Bands Covering from 10.9 to 550m. and 
800 to 2,000m. R.F. Pre-Amplifier. Two 1.*. 
Stages with Variable Se ectivity. Bass and Treble 
Controls. 15-Watt Push-Pull Output. For A.C. 
Mains. £36.15.0. p'us P.T. 


MODEL RF 104. 10-VALVE ALL-WAVE 
RADIO CHASSIS. 

4 Wave Bands. R.F. Pre-Amplifier. Two LF. 

Stages with Variable Selectivity. 10-Watt Push- 

Pull Output. For A.C. Mains, €24.0.0. p'us P.T. 


MODEL EXP. 73. 8-STAGE ALL-WAVE 
RADIO CHASSIS. 

3 Wave Bands. Variable Se'ectivity. Fly-Whee 

Tuning. 8-Watt Push-Pull Output with Negative 

Feed Back. For A.C. Mains. €17.15.0. pus P.T. 


EXPORT MARKET 


Overseas customers are cordially invited to 
write for details of Models BS 125 and EXP 
119. Both these chassis have been designed 
in iH with eng s from many 
parts of the world to ensure maximum 
performance under adverse conditions. 


Sole Agents tor :— 
KENYA, UG ANOS, TANGANYIKA, 
NZIBAR. 


Jennings . a. ‘Howmanh Ltd., Kilindini 
Road, P.O Box 56, Momb -sa, Kenya. 


EGYPT. 
Emmanue Cokkinos & Co., P.O. Box 1720, 
Cairo. 


URUGUAY 
Arbesa, $.A., Jaime Zud-nez 2713, 
Montevideo 


WARLTERS ROAD, HOLLOWAY, LONDON, N.7 
Telephone : NORth 3213 


©} | ARMSTRONG YaSSS4 CO. LTD. 
3 
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SUCCESSFUL 
SA 


ENNINE | 


RADIO 


ALL SEASON SENSATION. ACCLAIM. 
iD THE COUNTRY OVER. THE INTIMATE 
RECEIVER WHICH COMBINES APPEAR- 
ANCE AND PERFORMANCE, HOUSED IN 
A BEAUTIFUL WALNUT CABINET. EACH 
SET FULLY GUARANTEED, 
HEIGHT io", WIDTH oy + L actnce 51" 

4 Vaive SUPER 

THE SET 
THAT SELLS 
ITSELF ! 


g ee 
VALUE 
£1502 


“THE ROVER” : 
SUPPLIED ONLY THROUGH SELECTED 
WHOLESALERS. ILLUSTRATED LEAFLETS 
AND ATTRACTIVE DISPLAY CARDS. 


'PENNINE AMPLIFIERS 


, ELLAND YORKS ENGLAND 
EL. ELLAND 2107 


SATISFIED | 
CUSTOMERS ! 


NEW ELECTRONIC SUPPLIES Co. 
281 LEEDS ROAD, FAGLEY, 
BRADFORD, YORKS. 


MAIL ORDER ONLY 
Primaries 200/250. Varnleh impregnated New goods 


only. 8 = drop through. F = tully shrouded. W-.F. 
= skeleton finish, upright sage quotes 48 hours. 
Stamp, please. ©.W.O. re paid 
-. 250-0-250 v. 75 m/a., 6.3 v. 3a.,57 
250:0-850 v. 90 m/s, . 
250+0-250 v. 110 m/a. 
300 0-300 v. 110 m/a. 
350-0-350 v. 110 m/a. 
Above marked * have L.T.s 0-4-6.3 v. 4 a. 
0-45 v. 2 a 
8315. 350-0-350 v. 160 m/a., 6.3 v. 3 a. C.T. 
5v.3a.. ‘ 
350-0-350 v. 160 mia 6.3 v. 6 a, 


3a. 5 
oye x 96 mi. 


5 ; $ho-9-950 ¥. 110 mia 
« . 800-0-300 v. 110 m/a 


pv. 


"F850. 350-0-350 v. 110 m/a 
ay 7 Vgeeasatearmee tues 4a., 0-4-5 v 


ra 260-0-260 v. 90 m/a 
.F.6. 350-0-350 v. 90 m/a. 
Abdove 2 L. Ts. 6.3 v.34, 5 v.20 
83515. 0-850 v. 150 m/a., 6.3 v. 4a. C.T 
v.32 . 
350-0-350 v. 150 mia. 6.3 v. 4a 
& Sa te RE 
250-0-250 100 m/a., 6.38 v.64. 5 
. 250-0°250, 100 m/a., 6:3 v, 6 q 


>a. 
5v.3a 
m a. . 5 Sa. 
Wilhamsoas Amplifier Components below - 
Maivs. F.325-0-325, 20 m/a., 6.3 v 
LS 6 av. 06a 


"50 HK. 50 m/a I 500 ohm 


LA ou. : 
elfove very heavy jobs, generous degien 
Sin. Spe. 
aid. Beeakacy 
above fess panstoreay 
2 to 4 ohm Speech Coil! Transformers can 


wet 7/0048 Wire (euitable coil 


mab per 


WIRELESS WorLD 


Gonrennrte -SURPLUS AND 
ECONDHAND 
Race CLEARANCE. Ltd 


. current approx. 20 m 
42/- plus 1/6 post, diagram a 
“ View- 


s. 
eo AE and Ose, 5/11, post 6d; 
5 ahepineg resistors for 15a waives, arty 
| Rapet oF 850 and 700Q, smali size (3in x ‘gin 


television focus 
res. 10,0002, 


. Daid; 
tubes, 
average current 2 
PERSONAL tpeety ers, 3 valve T.R.F. usi 


standard 
t to @ pair of lightwelght 
tuning and re- 
supplied brand 
a. batteries. ‘phones, an ideal 
valids, hosp. patients, etc ese re- 
- 83 are = Saas surpins and are offered 


Reid 4/4. 
pe Grilled 3 bupten 
oi nad . 
x 
al ° 
ta . 


i primary 0-110- 210/ B40 50e/s. secs 300-0- 
4v 2a, 6.3v 2.5a 15 6, heater trans., 
/250¥ .3v 3a. 


11, 5H, 
t paid: electro! 0 a POPs 
pa: ¢ lectrolytics 
te ; 25-50v w/e 


3 » 
E. Ose, 1/9 per coil; iP. rans, “iesk/cs i x 
4in iron cored 8/- pa. 
bakolite “O/sma 6/6. 
d.c. wi 


wow 4in spindle 9d: 
known 45mc/s vision 
a with EASO. 
1/6 t; Fags coils, low S., 2000, § 

TV 8/6 nm be had as alternative with kit 
required: “Sisin ,ougzpenkers, p.m . less trans., 
boxed, 12/6 id dge conds., 4mf 
“iv. re, with sp switch long spindle 
m 


465kc/s, size linx 
frame aerials for 
ts. medium wave, rectangular win 
size ecu, iin, wound round 4 wi 
bins mounted at the corners of an all. plate 
tabs for connections 2/6 post paid; output trans 


strips. brand new, less 


perfect condition. 39/6 
res 


valveholders, Amphenol, | 


'd. ceramic int. octa’ 
Ee. a . ae 
Rd., London, W.1. . Museum 9. 


Br. BO.221 frequency meters complete, 


8.C.R. 522 frequency 100-156 mes complete trans- 
mitter/receiver, in new condition. with all tubes 


EIMAC 100th transmitting valves; 55/- 

TA RR T200 transmitting = £6. 
THROAT microphones new and boxed; 4/6 

pe _— key assembly No. 3 with send/rec 

switch: 

ern me heavy duty 24 VDC, res. 250 ohms; 


. 6/6: paper 
paper con- 


SMALL pc a: re pin bases: 4 4 ech 
rcelain jum -pin Ye ‘4 Cc 
McETRO® AD MS MFG. GRO Ltd. 
or ound Rae ham, W.6. Tel. Fulham 1808" 
Cables: Hallicraft, London 
AGSLIPS at 1/10 to 1/20 of list prices 
huge stocks. a state requiremen ae 
K, LOGAN. Westall Hitchin. Herts. [6369 
000* standard Emitape, also various | 
loudspeaker units, etc.—List 
from Box 273 17184 
ERRYS Risiepoise 35/- 
19 
t [6991 
LEWOODS, North London’s best. select ton 
ai fposts splevision ‘ore 
. y to) or pb one your enqu 
TTLEWOOD & ‘GRUNER Lid. “2 
tine Finchley, a Ain 


lamps, brand new 
4 ~Passinghams’, 
TKS 


IT4s, 


AucustT, 1951 


CE 


TELEVISION 


Manufactured to 
“ ELECTRONIC ENGINEERING " 
TELEVISOR SPECIFICATION 
LINE OUTPUT TRANSFORMERS 


e 
FOCUS COILS 
P.M. Fecus Ring R.17. (all Mullard Tubes). 
P.M. Focus Ring R.20 & R.25. (all other tubes). 


s 
LINE AND FRAME SCANNING COIL 
ASSEMBLIES 


e 
All Steel Cadmium Plated Power and 
Time Base Chassis valve-holders, 3-point 
and single socket and all necessary cut-outs. 
Sound Panel Chassis Assembly, fitted with 
Screens, valve-holders, formers and dust cores. 
Vision Panel Chassis Assembly, fitted with 
screens, valve-holders, formers and dust cores. 
9in. and Min. C.R Tube Support for 
mounting on top of Gantry assembly. 
Smoothing Choke (Ch. 9) 5 H., 250 m/A. 
5-valve Superhet Radio Chassis. Drilled 
and fitted with 5 Amphenol Octal valve hol- 
ders, aerial, earth and gramophone sockets, 
necessary cut-outs for all control mountings, 
mains transformer and tuning gang condenser. 
Complete with 2 steel fixing } eg Cadmium 
plated. 
Full Vision Drive Assembly. Fitted with 
unbreakable Perspex 3-coloured scale for 
long, medium and short wave-bands. Cali- 
brated in metres, kilocycles and station names. 
LF. Transformers High Q 465 k/cs. 


ALBERT MANUFACTURING CO. 


5 SHAKESPEARE ROAD, FINCHLEY, N.3 
Telephone: FiNchley 2188 


To 
‘Pye Strips ” the well: j 


4 WANTED 


SURPLUS 


RADIO 


COMPONENTS 


rite Wire Pr 


PORCHESTER 


ELECTRICAL SUPPLY CO. LTD. 


47 RRARD 


GERrard 


Telephone 


Telegramsa Porcos, Lesqi 


Aucust, 1951 


Wrreiess Worip 
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GALPINS 


ELECTRICAL STORE 

ST., LEWISHAM, LONDON, 8.£.13 
Let Green 0309 Near Lewisham Hospital 
TERMS: CASH WITH ORDER. NO C.0.D. 

All goods sent on 7 days’ approval against cash. 


EARLY CLOSING DAY THURSDAY 


EX-NAVAL ROTARY CONVERTORS. 
put 110 voles D.C. Output 230 volts A.C., 
cycles | phase, 800 watts, capable of 50 per cent. 
overload as new, crated weight 2} cwt., price 
€25 each, carriage forward. Another ex-naval | 
type 110 voles D.C.,. input. 
A.C., 50 cycles, | phase, 250 wat 
50% overload, weight 100 Ib., price rity 
carriage forward. MAINS T NSFORMERS. 
(New). Input 200/250 volts in steps of 10 volts 
Output 350-0-350 volts, 300 m/amps., 6.3 ae 
8 amps. twice, 4 volts 4 amps., 5 volts 4 amps., 
65/- each, carriage 3/6. Ditto, 450-0-450 voles 
250 m/amps., 6.3 volts 8 amps. twice, 4 volts 
4 amps., 5 volts 4 amps., 65/- each, carriage 3/6. 
Another input as above. t 

voles 250 m/amps., 6.3 volts 8 amps twice, 6.3 volts 
4 amps., 4 volts 4 amps., 5 volts 4 amps., 70/- 
carriage 3/6. Another, wound to (electronic) 
specifications, 350-0-350 volts 250 m/amps., 
4 volts 8 amps., 4 voles 4 amps., 6.3 volts 8 amps., 
0-2-6.3 volts 2 amps., 63/6 each, carri paid. 
Another, input as above. Output $00.390-0"359- 

500 volts 250 m/amps., 6.3 —_ 6 amps., ones 
volts 2 amps., 0-4-5 volts 4 amps twice, on 
each carriage 3/6. PRE-PAYMENT I/- SL 
METERS. 200-250 volts A. c., 50 cycles, | shave 
set at 3d. per unit, 60/- each, carriage 5/-. 
for D.C. mains, 45/- each, ae e 5 age 5 (li 20 arp. 
load). SWITCHBOAR 

Moving coil (D.C.) only, oe to mere a s. be 8 soaks 
post 1/6. Ditto, A.C./D.C., 22/6 each, 

1/6. Another 0 to 30 amps., A.C./D.C., js, 
post 1/6. MAINS TRANSFORMERS (new). 
Input 200-250 volts in steps of 10 volts, output 
350-0-350 volts 180 m/amps., 4 volts 4 amps., 
5 volts 3 amps., 6.3 volts 4 amps., 39/6 each, 
post 1/6. Another 350-0-350 volts 180 m/amps., 
6.3 volts 8 amps., 0-4-5 volts 4 amps., 39/6 each, 
post 1/6. Another 500-0-500 volts 150 mi/a,. 
4 volts 4 amps. C.T., 6.3 volts 4 amps., C.T., 
5 volts 3 amps., 42/6 each, post 1/6. Another 
425-0425 volts 160 m/amps., 6.3 voles 4 amps., 
C.T. ewice, 5 v. 3 amps., 42/6 each, post 1/6. 
ELECTRIC LIGHT QUARTERLY TY 
CHECK METERS. Ali for 200-250 volts A.C., 
50 cycles, | phase, 5 amp. mae 17/6 each, post 1/6 ; 


10 amp., 21/- each, post 1/6 ; amp. meats 
12/6 


408 HIGH 
Tel 


In- 


bie of 


each, post 1/6. SLIDER VARIABLE 
TANCES. 14 ohms, | to 4 mor 

post I/-. Another 0.4 ohms amps., “er 
each, post 1/6. Another 90, ohms 4 amps., 
twin bar type, 30/- each, carriage ~~ 

1925 ohms 0.3 amps., 25/- 

MAINS TRANSFORME 

volts input, in steps of 10 volts. 


as above, but 10-12 amps., 48/6 each, post 1/6, 
Another, as above, but 25-30 amps., 70/- each, 
carriage 3/6. Another input as above, out os 
0 18 30 36 volts 6 amps., 42/6 each, post tele 
FIRST GRADE MOVING COIL 
(switchboard). Gin. scale, 0 to 10 volts, 25/- 
each, post 1/6 ; 0 to 75 volts, 27/6 each, post 1/6 ; 
0 to 200 volts, 27/6 each, post 1/6. & 
MOTORS, FAN TYPE. |i0 volts D.C, 
7/6 each, post 1/6. RELAYS, small type, 1,200 
ohm coils, platinum points, 2 M. and B., 8/6 each. 
ROTARY CONVERTORS. 24-28 volts D.C. 
1,200 volts 70 ni/amps. D.C. Output 
AUTO Lew sas | ND Most soe 
© 110-200-230 volts 350 watts, aise each, 1/6, 
As above but 500 watts, 62/6 each, carfage 316 
As above 200 watts, 35/- each, aah 1/6. 
watts, tapped 0-!10-150-190- volts, sks 
each, carriage 5/-. DU-COIN gee 
TARIFF |/-—Id. SLOT METE 
volts A.C., 50 cycles, | phase, 5 amp. load, i Be 
can be varied from 4 - — per unit. Data 
sheet supplied, 45/- each bdo 
WOUND VOLTAGE CHAN ER TRANS- 
FORMERS. 3,000 watts, 110 to 240 volts or 
vice versa, weight 100 Ib., £10/1@/- each, carriage 
\0/-. BOOSTER TRANSFORMER. Auto- 
wound tapped 0-6-10-19-175-200-225-250 volts 
1,500 wates, £5/S/- each, carriage 5/-. EX-W.D. 
SURPLUS METERS. 2in. scale O to 20 volts, 
e 6 each, post 6d. ; 0 to 40 volts, 7/6 each, <i, be 
(both movin coil). Thermo cou 
$50 m/amp., 7/6 each, post 6d. 
BOARD. jin, scale Amp. meters, 
meters, 100 to 250 ew wow with 
30/- each, post [/6. EX-W.D. CHARGER UNIT 
110-250 volts A.C., les, | phase input. 
output 24 volts 50 hn .C., €30, carriage for- 
ward. 


COMPONENTS—SURPLUS AND 
SECONDHA 
END s.a.e. to-day for our latest list to 


ALTON’S WIRELESS STORES, 203. 
rham: 


w. 

Rd., Wolve: 

UPREME 10, 746b, Romford Rd., Manor 
Park, London, E.12. Tel. lif. 1260 
month's snip ba oe, . ae 

L.T. hentes trans, 0-500v-230¥ 


ea.; electrolitic conds.. 
re clip mounting 


. each, | 


Output 230 volts | en 


trimmiers. sd 
reseor units, consisting of 2 0.1 mfd 
ron cored choke, ea.; panels with 
ry Tesistors and, 5 nesta er with 6 resistors. 
Wwx6, and aoe cond., al] handy values, either 


Ba et Llcotrols, all less ty, 0.25 meg- 


2-pole 2-w: 
5ma meter Pectifers, "Dridge type 

PERMANENT magnet focus units, “Gor triode or 
agg Bn ge Ay 3 Bis tree . 16/6 ea.; state 
type | rea Re mains trans., 
B a O-Bson ‘on Voltage panel, 
'5-0-275v mp v 2amp, 

screen, 15/11 ea.; ‘sheen dials, 
new wavelengths, 
tcheon for same in 


types of radio and 
no ¢.0.d.; send 6d extra for post- 
RADIO SUPPLY. ex 11, Latte 


ors — ndon. See or 
ed advertise [00 


Sr 
a 


230, 

a: Metzo-Vick oil A one only; £50. 
Wireless Instrum pts heeds) Ltd., 54-56, The 
Headrow Leeds. 1 162. 17099 

units, self-starting. 
fitted San: 


for making electric clocks, 
12 to 1 dial 
t aid, 


one rev per 

ideal tor darkroom process 
ioe a 20/- each, post paid. 
or ‘ormers, input 250v a.c. 
. output 6.3-0-6.5 volts 19 amps, £2/12/6 


bk tag OUSE rectifier ts, style 28B 
G.P.O., ut 200-250 volts a. 9 50 cycles, out- 
put 50° volts d.c., 1% amps; £3/10 each. carr. 


ITTO rectified sets, output 50 volts dc., 3 


; £6 each. 
chargers, input 230v a.c. 50 cy., out- 
©. 4 continuous rating, 
5 amp ~~ a and 


wite from panel, sele- 
nium’ rectification, crackle ‘finish cabinet; £4/15 
each. carr. 7/6. 
AINLESS steel aerial wire in 1,650ft reels, 
i 


Post oe 
10F/494, two 
pesry break contacts, 24 volts, fitted meta! cases, 
CORNELL Dubilier 650 mfd 
electrolytic condensers, 


80 volt workin 
size 6X6xX3ip. 12/ 


oto-electric cells, type 7B. wit 


B.T.H. 
= 31/- each. 
EYER optical slits, fitted in 
mounts, 3in n lone, lin diam., price £2/12 x 
apt lamps. with bakelite holders, 
ea 


ARRAHD gram motors, 200/250 a.c., 
T.p.m., 2%in spindle with léck-nut, 


A LARGE assortment of various ex-W.D. radar 
— rugs, power packs, oscil- 
i, for ists photographic apparatus 


58, New Oxford St.. 


ohms, 20.000 ohms ogy -set poten- 
. 4/6 doze 1 mica, 

» 2/6 dosen ‘5ma inst. 

= 12 volt 4 amp selenium 

and sockets. per pair. 


dozen. 
PASSINGHAM., 16, Greenhead Lane Reigns 


HORT of egpper and stalloy? Why not can- 
nibalize 200 brand new Metro-Vick 
230/18,000v. 4kva; to 
12/6; S. will accept 
_—Wireless Instruments 

aa. 54-56, The Headrow 


2d yard; arte, 
} tons, 0.23 450) 12, Pye ‘pes oom 
sw 


seed ooh 
2/6 


London. 
[0057 


aerials, 
m 


Staveley | 


Est. 


1. 5a. our 
6/9; W. inghouse 3 type al rectifiers } 


TER W.0., 
age, oF orders under £5 2igd; s.a.e. all enayiries 


e j 
9,000v O.T.,. 4.79- e24 


50 | 


older, | 


igi! 


TUBULAR WIRE END CONDENSERS. 
8 mfd. 450 v. 3/S each ; 
8 x 8 mid. 450 v. 6)-.each ; 


7/6 each ; 


aluminium cans sin hole fixin each ; 
6x8 ove — ss each ; " toh 


500 v. 9/9 


ee re 9d. 
DE-LUXE E EXTENS: ON SPEAKER with 


yess Se phe hod ed 1/9. 


Units. Plugs straight i into A.C. mains 2001240, 


ONDE 


and is 


_* DEMOBBED 
VALVES” 
MANUAL 


2/9 PosT FREE 


Bri equivalents of 
itish and American 
Service and Cross Ref- 
erence of Commercial 
types, with an appen- 
dix of B.V.A. Equiva- 
lents and comprehen- 
sive Price List. We 
have still some valves 
left at PRE-BUDGET 
rates which actually 
sold at the old price. 


16 mfd. 450 v. 4/6 each; 
16 x 8 mid. bys 


6 mid 


condensers. 


It punches, bends, 


slide gauge 27/6. 
JUNEE 
ENGRAVING 


1 12/6- 
DECCA MODEL MVIO MOTOR only, 
— e speed 334 r.p.m. Complete with Turn- 


only, 3 speed complete with 
rs etc. with chan; 


le etc. 
Mvi4 MOTO 


HA 


17/6, carr. 
HOME 


or gram, sockets. 


over your own radio from room 
y to fix. 
you 
2. stacion-house-phone 
Order 


to room. 
microphones 


own home. 
today. 


SERVICE SHEETS. 
uire, 
sed 


The one you r 
y — 


TRIMMER “KIT 


Amateur or Professional Radio or Television 
Engineer can afford to be without. Contains : 


| End Trimmer ; 
Trimmer ; 
Switch Contact 


Box Spanners from 0 to 8 B.A. !n durable 
Black crackle finish metal case. 
EASY 


TAYLOR ON 


TERMS up to 10 months—and very 
Cash Price on All TAYLOR METE 
* @-MAX " 


THE * 


Very slight and intermittent 
leakages which cannot be 
conventional instruments can be traced by 
~~ —_. ~ per > A ay \/-. 


4u PAT 
MULTI-PURPOSE TOOL 


switch €7, 
DY-UTILITY electric drill 
£6/10/-. ages 59/6. 


‘BROADCASTER. 
Connects to your radio pick-up 


1 Set of Feeler Gau es ; 
Set 


discovered by 


shears 


e-over 
in.), 
Horizontal 


Talk or sing 


With 2 
can a 
in your 
Post 1/6. 
sorted of our choice 10/6. 
25/6 Post \/-. which no 
| Screwdriver ; 

Adjuster ; 

TERMS. EASY 
near 


RS. 
* CHASSIS PUNCH 


rr € 


2h” 


1/6 


27/6 


| 10/6 
ag | 


Kindly mark envelope (WW 8) 
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COMPONENTS--SURPLUS AND 
ECONDHAND 


| 
OLTAGE control units, with metal rectifier | 

D U K = & "4 O voltane sepulesor, panel light, switch, 8 m THE HO Ss o 

. Paper, mains = filter (this alone advertised U E F R 
TYPE 26/1196 SUPERHET RECEIVER, 12/6, for eisewhere at 21/-). fuses, etc 


new 6. | 
short wave reception. These convert easily to A.C. || carr. paid.—K. W. Logan, Westalley, Hlichin UIcK DELIVERY 
Universal or Battery all-wave receivers. 465 IF’s [|| Herts. 47 | 


4 tuning conds.; 28 fixed conde. ; 32 resist. trans. ; /Asy step-down transformers, 75- em 
switches, v/controls, eae tf af 6; heavy duty output transformers, | The following Goods Ex Stock. 
less valves. NOT esupply oS ane Creag ht Beib: Are primaries, one centre tap ed | 
Post 1/6. and one seconda ry 4 taps, these can also be used Cash with Order, or C.O.D. 
BEDSIDE RADIO KIT. In wainut bakelite cabinet as small mains transformers, delivering | 150- 
4 valve T.R.P. Universal or A.C. For only £5/12/6. | 0-150v at 100ma a 1 * 

or ivory cabinet, @/- extra. Assembled 35/- 65ma, 230v input. ; : LEAK TL/12-Watt Loop Feedback Amplifier 
New and improved circuits. The ONLY set now vail: wire recorder.—Haynsons, 14: St. ed | 4725 15 0 
able at this price (Cabinet approx. 12 6 = Gin.) ford. Tel. 5568. ” 

Post and Packing 2 
METAL pp 350 v. 150 mA. Half wave UNIVERSEAL Avo minor, 75/-; Avo mod 
Thin. x Liin. dia. 7/6 4 

MICRO SWITCHES. 


LEAK RC/PAU Pre-amplifier....... 4815 0 


age PLESSEY Single-speed Record Player, complete 
OP os: pats hee Ne Ey TR SR ae 3 A oe with Pickup. Limited quantity €6 16 2 
each. n. DECCA 3-speed Motors with turntable 
BULGIN ROTARY SWITCHES. Single type 1'6 each PO . wg Ry gu:put, tye ready for mounting 1 a734 
PUSE ©. — Complete MEM. 15 amp.. Kantart trans.. 30/-; Variac, 0-270v, 700w, « ditto. CHANCERY special Turntable for converting 

10 henry, 50 mill.; 300 ohms; : ; advance constant V. transformer. y from 78 to 334 for L.P. records complete 
r > 2 Box 2728. 423 


minors 1/4 eac 
MIDGET 


ma » .— 1718 with pick-up.. 
. Single, first quality, brand ‘ Sor * Utopia,” Mayfiel ROMAC anti’ “Amplifier A.C. mains, 

v. LEN Clear only. 8in., 9in. or 10in., 55/-: . : 7 9.30ma circular Mic. and gram. inputs. Brand new. A 
Tas. 96 si 2 esa Sana: fiange. REAL BARGAIN... 
PHONES. Single head set, new very sensitive. 1/9. ~ased ROMAC Record Player, A.C. mains, complete 
Double head set used but all tested, 3/9. Browns ki x s 8 with all connectors in epeciel motel case 
earphones used tested, 96. Moving coile with Tannoy 7 d squ f i h hand Pe o's 
mikes §/6 plus post t wit rns andle. arrar unit 
NI-CHROME WIRE. 50 yd. spools of .014 wire for b, ,, Des fitted 21s 0 
sly 4'6, or 25 yd. .032 same price. These bargaina le id, | t . 
ove a fraction of te-day’s price = extra. comp: ° le . — Psat P. 20, 
AERIALS. 300ft. on winch 2/9. Ex-W.D. New or slightly soiled —* marked. ead 
18FT. MILITARY BOATS. € on. Inflatable, new ture instrument switches. SB. . Wi ACOS Pick-up at atiekiieddh or LP., 
In two carrying some a pack) 2 sets of paddies, c Ss 


complete with standard or 
ai 


bellows ete.; Car ee t : 5 
LARGE CIR“ULAR DINGHIES, INFLATABLE. Ideal : er ts : ‘bank. 2 y, Send me your order for all your :-— 
paddling pool §5/- and @5/- plus carriage on ; 
SEATS. %4in. = 16in. x 4in. 29/6. Complete double type switch. soldered with ‘jeads. 2-bank. : Wharfedale speakers. Test meters—Avo, 
seat 45/~. Ideal for cars, caravans, utilities. = five poles total. one double bank. 1/6 each: Taylor, Advance. Valves. Components. 
PANNIER BAGS. 7/6 cach. Limited quantities. ditto 2-b.. 3-p >. poles. , : 
Made of tough, vulcanised rubberised canvas. 14 x nakelite no'nved kn> Hogg Sy Eee che: Please note : These prices are subject to any 
10jin. Water aod dust tight lined with jin. sponge single-hole = Headphones, high resistance, increases by the makers due to rises in costs. 
rubber, Require only fixing clips. Nothing else as wi good ass carbon microphone, padd ded 
good et twice the price. No P. Tax. Post 1/- double eadvand. = cpones type — - 
Ww 4 0 5 1 40U 
MONEE Ace petenwey nT Cash with Order || cleft plug, R.A.F. type, unused. as new, 8/10 A. ERNEST BUCHAN 
please, or stamps O} lor liste. per set. 10205 M co 
219, ILFORD LANE, ILFORD, ESSEX. NoTices (M.O. Dept.) 
ILF. 0295 RITISH SOUND RECORDING ASSOCIA- 
Please note new MAIL ORDER ADDRESS: TION. 28, BELMONT ST., ABERDEEN 
MEMBERSHIP of the Association is essential t 
621, ROMFORD ROAD, LONDON, E.!2. all actively engaged or keenly interested in hieh Te one 23579 
Grangewood 6677 quality sound recording and reproduction. Addi- leph: 
Z ave again been made to the publications of 
oe Aenean, There are als» the very special 
est discs. Ful) information is contained in the 
latest Publications List P.104. This, together with 
the new brochure giving full information of the 
work of the Association and the benefits conferred 
by membership; with 2 Membership Application 
may oe obtained from the Membership Secretary 


The G Call Book iis. titin ki" "Tis THE 
jingfor mdon. s 
“2 53 shes RAND 813 vaLves, Z40s, £1 ! 
nD » r4 act 
Available now, the most complete —22, Station Ra. Baildon. Yorks. f7i94 BR ITISH NATI ONAL 


; ‘af WANTED, 

and up-to-date list of British amateur W&ANTED. Tee. Expunnes. 2 Sin spare RADIO SCHOOL 
P : (amplifier not required).—Box 2665. Poise 

call sign/addresses, compiled from the ANTED, AR-88D receivers in really good ESTD. 1940 

Summer 195! edition of the Radio condition.—Details and price to Box Fras 


i JANTED. d t t sO 
Annee Call Book, with the latest Ww oscilloscope type 339A, “also LOSOA oscil || NOW IN OUR TWELFTH 
amendments. 


LESLIE wk & Co.. 214. Queenstown Be. 
Limited Edition Battersea. S.W.8. Macau.ay 233 K8 YEAR AND STILL 
Ain ig, FG Aerovox condensers. No 1000. 
Price 4s. 6d. post free. Wb eon ac.—eodo, 25, Rings NO g N a $ STUDENT 
if 
Early orders advisable. } Wate D, ARS88 receivers, Type D or LF, top | pee Meh tosete 
pA iy Ry for sets in good cond. eT 
Also Available. we HAS EVER FAILED 
The F | Yy AttED na, and bet ry, 60. Westal fl 
j H valves, in quantity er Vestcl : : 
he Foreign Section, Rsdio Amateur = 24) panne {7 to pass his examination(s) after com- 
Call Book, listing amateur stations E*2e {GOVERNMENT aircraft and radio equip- || pleting our appropriate study course. 


quantity.—Ball. 79 
° | NOTHING SUCCEEDS LIKE SUCCESS 


; any A 
throughout the world less the United | Heath Row, "plahop' s Stortford. Herts 16969 
ARCONI or H.M.V. 1937 10-valve table 
States, 140 pages. | M*s model | radio. gondition | immaterial —De- and what we have done a thousand 
Price 8s. 6d. post free. | borough. 1 times already, for others, we can do 


TED, HRO coils. Rxs : ; ' 
. BC348s, S27s. etc.—Details to R.T. & I again, for YOU ! 
The Radio Amateur Call Book. Service, 254, Grove Green Rd., London E 11 Brit and 
Complete, 400 pages, 100,000 Warten, fae fud- “or eps 
' ’ amateur laboratory test equipment a 
fi P pages, sas ing standard signal generator, watt meter CITY and GUILDS Radio and 
station addresses covering the whole qacilioscope, bridges. recorders; send price and 


details Telecommunications Exams., etc., etc. 
word. HATFIELD re ag a? mG Uxbridge Rd 
Hanwell, W.7. Tel [0037 


Price 20.- post free. : ANTED, all th ha pha equipment, test || Six months’ trial period without obligation 
instruments. radio receivers, persona! sets. to continue. 

| Somerton. € somponatie, ete.. etc.; call, write, 
se Pr ction this advt. 

Subscriptions accepted for any | iy We Powe. 38a, Newport Court. Charine Se ee 
| [7010 . 


American Technical Publication. Set manutacturers’ or ex-Govern 
oa ‘ade oqeipeneny, large or smal! quan- 
G AG bE & POL L AR D tities of valves. electrolytics. speakers. meters STUDIES DIRECTOR 
Z 4 9 also components. 
oh tecenste © mp cw Sense OS.. 199, Mile End Rd. London. &.1 BRITISH NATIONAL RADIO SCHOOL 
§ a 
» Victoria street, London, 5.W. W ETE «666, ADDISCOMBE ROAD, CROYDON 
Abbey 5034. 120 ‘J or K —Offers statin Addiscombe 23 


price. to PCA Radio. The Arches. © ‘ 
bri : Grove. d 10081 
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Surplus 


BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


PRICES ARE RISING 
SUPPLIES ARE GETTING SHORT 


-BUY NOW-= 


ALWAYS SOMETHING NEW 
visiT OUR SHOWROOM 
We can offer for immediate delivery 


SPECIAL OFFER 
NOW AVAILABLE 


—DIRECT FROM M.O.S, 


STORAGE AND STARTER 
BATTERIES 


6 volt. 72 Amp. 

6 volt. 90 Amp. 

6 voit. 100 Amp. 

6 volt. 140 Amp. 

12 volt. 9 plate. 

12 volt. 14 Amp. In 
CASE 


All Brand New in original cases. 
Receivers : RIISS, 1355 and 164 Brand 


New in original cases, y Radio 
Transmitter SCR 


EX-W.D. 


AERIALS 


CAN san ya USED 


FISHING RODS 


12 fe. Light Steel 
Aerials in 3 screw-in 
sections of 4 fc 


“ESE” 
15 plate ** nay US. 
15 plate ‘Delco Remy" 
21 plate *‘Deico Remy” 


METAL CARRYING 


Charging Control Boards with Auto. 
cut out, 3 amp. 220 v. 


2 Volt Accumulators, suitable 

for Radio or Model Driving, 

House Lighting, etc. Heavy 

Mass Type Plates. Pre-charged. 

Only need filling. Size: 7in x 
2in. x 2in. 


Magnifying Lenses, Rubber Masks, Burgoyne 
Soider Guns. 
Ex-Gove. S.W. Condensers. 

Meters, Switches, 7 
Headphones, L/R and H/R. Vibrators, 6 
and 12 v. Speakers all types. Volume 
Controls. Output Transformers. Chokes. 

Crystals—Valves Type CV.101. 


Your enquiries are invited 


WHOLESALE AND EXPORT ONLY 


For further bargains call at our Counter 
or write for NEW bulletin 


RADIO MERCHANDISE 


COMPANY LIMITED 
65, Farringdon Road, London, E.C.1 
Telephone: HOLborn 6377 Quote Dept. W.W. 


WireELess ‘Wort 


WANTED. SXOMANGE, ETc. 
WW ANzED. small and pressure im- 
eoqgneres, plant f for ¥ varnish ag / i | com- 
Pai FP 


ee Baggs, L' 140 
riar St., “1706 


ANTED. Fs mcg ‘tuni mits type 
939-A and T-50 ‘m'crophones. 
boxes JB-70-A.—PCA 


Rad 
| bridge Grove, W.6. Tel. Riv 


EARITE Perrogrege 3s 
motor! “arepatly teuireds we oi 
r) urgently required, even on: 
tion; very best price paid.—Box 2611. 17138 
ANTED, Hallicrafter 526 or S36 or other 
receiver having range of 
Ss. _—Antiference, Ltd.. Bice 
Aylesbury, Bucks. (Mr. E. H. Biggs.) (7118 
Wher Evershed 500 volt bridge gmesger, 
weg wl Game ter 0.5 ohms, 
ohms.—Write Box be 
Geos ercay tka. Ltd., 184, St 


ANTED. BC-610 Hallicrafters transmitter, 
SX-28. AR-88. 8-27: H 

re parts for above; best 

, ©/0 Spiers Service, 69. Fleet ‘si 


0167 

[ S57, cquipm ent wanted, Ngee coctRater 

esis- 

tance/capacity wr ides. valve voltmeter; one Govt. 
te Ys rempaasss and oi 


W.C.1. 

EVERAL, Mullard cathode ray oscillo: . 
SS type E800 or E800/1, are urgently required: 
the instruments. should ‘be of appearance 
and in working order.—Please state price re- 
quired and eg ¢ to Box 2596. (7101 

ANT PR-4 receiver, 


RBPAIRG AND SERVICE 
ERNARD'S New address (see below). 


tadio and amplifier re 

and modifications; home-built seoewwere 

aligned; commercial radios rebuilt; send eq - 

ment with full instructions for quotation. y 
return post; 12 


months’ guarantee on all work 

BERNARD'S, 12 ms House, Weat- 
minster , swi or) 
AINS, “ranstormers rewound. new 


R rewinds and couplets "Sperbouls: first- 
manship, fully guaran 


trans- 


Ciass WO: 


repaired mpt! 
Loudspeaker Ser 34a, PiBullingdon Rd 


Oxford 16919 | 


SP EAKER repairs, cones fitted, fields and clock 
coils wound, prompt service, guaranteed 
gatinfaction. 

8. REPAIR SERVICE, Pluckley, Ashford. 


AINS tre transformers rewound or “delivery. 
spec tion; prompt deliver 
—ae Co., Lid., Bed ede 

ing cog 

EPAIRS. ne ik , O.P. cones 
formers field colle a oy chains: also arma- 
ures and motors formers designed to 
PURSOEt Phak ail work fully guaranteed. 

Witt RANSFOR 


R Co.. Lid.. 20a. 
Lane, Church Rd., N.W.10. Tel. 


ADIO MAINTENANCE SERVICE for curse: | 


teed rowtnes | and repairs: 
motors, vac. pore rtable too! 
liver tes. —139 “Gold urst Terrace. N.W.6 


(9925 

ith a smile.’’—Repairers of all 

mo o British and “American receivers; 

coil can valves, spares. ine cord. 
aes. iid. “22 Howland St. Wi. Museum 


etc.; 


Ferree reais 
make, multi or “— range, repaired a 


delay 2 
t, chokes. a r) 
regnation. int erleaving. 
our aim—your satisfaction.— 
a Vanguard Works, 


ie 
-HOUR service, 6 months’ guarantee. 


coils; ra 
designed and nd manufactured singly or in quanti- 
ties. ie"  . 

in, 


Neotin WANTED 


ces; of Supply and 
Admiralty for draw- 


r requirements and 
this | 


aS ub com tracting work of 
td., 456a, Ewell Rd 


‘receivérs 
correction o 


irs, con- 


DAMPING 
ENTHUSIASM 


The article on loudspeaker diaphragm contro! 
in last month's W. World appealed to us very 
greatly As we have pointed out many times 
in these columns, Barker sound units are 
unique in their ability to achieve NATURAL- 
NESS and CLARITY because they are the 
only ones in the world using the famous 
Barker drive, with its own in-built, self- 
adjusting feed-back. 


(0112 
instruments of every | 


—_® Radio Service wile te 
” N.w Tel. | 


tracing and photoprinting | 
free; contractors to the | 


a 
and other ‘ 
faults D homes uilt apparatus — 
BCM/HIFIDEL. W.C.1. (5752 


The damping of the system is such that when 
a 1482 unit is mounted on a 4c. plain baffle 
the coil imped at major r rises to 
less than twice the normal mean value. The 
150, with its higher flux magnet is even better. 
The sectional drawing shown herewith makes 
clear the reasons for this performance, and 
shows how this drive not only provides 
effective damping over a wide range but also 
acts as a dual unit with its own cross-over 
giving in the one reproducer a smooth sweep 
from well below 50 cps. to over 15,000 cps 
The drive consists of a very light aluminium 
tube on which is wound the coil, of fine 
aluminium wire, over a skin of pure, long 
life lacex. At the lower frequencies this latex 
is solid, the coil movement being transmitted 
directly to the cube and thence to the cone. 
Higher up the scale the latex flexes increasingly 
with frequency and the tube drives indepen- 
dently by induction from the coil. Ar all 
frequencies the aluminium tube acts also as a 
short-circuited turn in the magnet field, 
applying critical damping to the cone apex. 
Barker cones are also quite different from 
any others, and contribute their share to the 
NATURALNESS for which Barker sound 
units are known in 23 countries throughout 
the world. 

Please write to us for full details. 

(We shall not be at Earls Court.) 


BARKER 
NATURAL 


REPRODUCERS 


BCM/AADU 
LONDON, W.C.1 


TRANSFORMER HOUSE, 
215, BARKEREND RD., BRADFORD, 
YOR 


All Transformers guaranieed agains Sanity workmanship 


ALL PRIMARIES ARE TAPPED 200/250 v. INPUT 


MAINS TRANSFORMERS 


Br ee eer 150 m/a., 6.3 v. 4a. C.T., 


MP0, 350-0. $50 v. 150 m/a., 6.3 v 40.0.7, 
3a. 


DT 100, 380-4 0-350 v. 100 m/a., 0-4-6.3 v. 3 a., 
"30" 0-350 v. 100 m/a., 0-4-6.3 ¥, 3 a., 


DTis0. 30 0-350 ¥. 86 mi/a.,6-4-6.5 v. Sa, 6-4-5 


MP) <o $50-0-350 v. 80 m/a., 0-4-6.3 ¥. 3 a. 
0-4-5 ¥. 3a 

DT/M3, 350-0-350 v. 80 ma/a., 6.3 ¥ 
I a 3 250 ws. 


3a.,5v.2a 
_ v. 6a, 


63 v. 4a, 


"120 mje, 63 ¥. 4 a, 


5 ¥. 


p, 2560-0-250 v 30 m/a., 63v.3a by 2a. 
MP/Mi, 230-0: 260 v. 80 m/a., 63 v. 3a, 5 ¥. 


Williamson 0.P. Transformer 
: 7 425-0-425, 
.3 ¥. OF... 
Williamson ( thoke, 30 H. , 20 m/a., shrouded . fi 
Williamson Choke, 50 H.'50 m/a., shrouded / 
Williamson Choke, 10 H., 150 m/a., shrouded. . F=f 
Williamson Pre-Amplifier Transformer as 
WE HAVE A SPECIALS DEPARTMENT WHICH 
yd, SOLELY WITH WINDINGS TO ANY SPECI- 


= = Drop Through Type. MF = Fully shrouded 


Ww 


Wrretess Wor_d 


RK WANTED 
at 1Ke; 
(Mfg. Radio _ Engrs.), 
Archway e 
[0185 


wo 

RODIAL coils, 
other coils.—Bel 

Marlborough Yard, N.19. 


MISCELLANEOUS 
all types cabinets, 
., to your own specifica 
"S METAL WORKS, Lid. 
Chapman 8t., Loughborough 
ALNUT radiogram cabinets, stamp leaflets 
—Cabinetware, la. Heyes St., Blackburn 
W Aisur radiogram cabinet; stamp details.— 
E. Wisker, 501, Hale End Rd 
Park, E.4. 
OUR diagrams, plans, text, lists, etc., one or 
ies, 6 alternative processes, low 
rates. —A.P.S., ef lk. 


geford, Norfo! (7083 
OR sale.—42 s.w.g. enam. copper wire, min, 
order 12lb, 4 9 ib.—Champion, . Up- 
lands Way, London, N.21. Lab. 4457. [0102 
ALNUT radiogram and television cabinets 
sample oole™. few only; stamp details.— 
Shaw, 69. Fairlop Rd., Leytonstone, E.11. 
OPPER wires, 42, 43 DSC & SSC 40, 44 DSC 
, all s.w.g., at 10% below manufac- 
turers’ current _— 
ick Rd., Carlis 
15°" “R.A. 137A laminations, Towt Yin 
© ~_ presspahn sheet 2cwt, 20 s.w.g., lewt 23 
s.w.g. tinned coper wire avaliable exchange for 


chassis, 
tions 
(G4BL), 
(6957 


| = ay 3" ev coppe 


wire 

DUCTS, 222, Gorbais 8t., » Gleger, 
AMERICAN crystal ge inserts, type 
253-A, all new in original 
cartons; what offers? — write. Box 622, c/o Geo 
Murray (Advt.), Ltd., 184, Strand, W.C.2. [7069 
AS-FIRED furnace km, muffle 
6in high, 1,250 d 
u: l work or pottery firing: 

cost £350; also others, smaller.—Box 2727. 


7 
| ee gratis, aero intercom. 
compen ng lengths, two screened, 
approx. 24ft, 2/3 each, five for 10/-; post free 
L.T.8., Ltd., Bromyhurst, Barton Rd., Urmaton. 
16 


ORAvING. 
op of spareysng problems in the 
future by gettin vith A. 2: Bnetaving 


0! Wi Brass 
— onze, erinoid, Perspex dials; one Ynob ‘or repeti- 
tion equally entertain [0034 


size 


B.A. screws, 
grub-screws, 
a ete., piain or nickel 


LSCREWS, Ltd.. for 
washers, studding. 


Rae en 


DT/M = Smaller Drop-through type. MP/M = 


Seuailer fully shrouded type. 


makers of 
Fine Cabinets 


and woodwork of every descri _ 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowlands Rd., Harrow Middlesex. Byron 3704 


ODDIE FASTENERS 


PAT 507249 


THE FASTENER WITH’ ENDLESS 
APPLICATIONS — SIMPLE — POSITIVE 
SELF-LOCKING. MADEINA 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY 


Mustrated brochures and other information 
will be gladly sent on reqest, 


Oddie, . Bradbury & Cull Ltd., Southampton) | 


Cables: Fasteners, Southampton 


| aeons ane Settee within the range 


| En mpire Hotel 


| AN 


’ experience, 


quantities: 
Hammersmi oh 


RAND new cave grb 
blue, green, ge ele HT 
fiers, 280v at SOmA. 9; 44-ohm_ wire-wound 
potentiometers, 30w, $ 6; cold cathode say 9 
graphic enlarger tubes, spiral, 10inx10in, 60mA, 
1 Malden ormer pucoses, “Bo. 
Cambridge Rd., Kingston on-Thames. [0038 
OPPER wires enamelled, tinned, Litz, ara 
/_ silk covered. all gauges: B.A. screws, nuts, 
washers, soldering tags, eyelets, 
lamina bakelite panels, tubes, ers; 
Tufnol rod; headphones, flexes, etc.; latest radio 
publications. full 4 available; list, s.a.e.; 
trade Sens” Lando dio Supplies, 33, Bourne 
Gar ind 
ETS We manufacture radio and tele- 
vines cabinets to private or trade order 
in trade enguiries for 
designs .nvited; also, we 
supply drawings and instructions for home con- 
———. of cabinets, including radiogram 
, Sin table and 12in console TV 
(both suitable for Viewmaster, etc.); send for 
illustrated catalogue and price lst, 
CHAPFFEY- CONSOLE. 6, 
Wood, Kent. 


RO0/ 250y A.C... 
. Meta! recti- 


/-—— 


etc 
Sefton ' Rd., 


OPE cabinets, 11> 


for V.C.R.139 


tu tentiometers, var- 
ious resistors, ete. 


, the cabinet has hinged ‘view- 


and all radio equipment, 
SUPPLY COMPANY. 51, 
Rd., West Wickham, Kent. 


SITUATIONS VACANT 
DMIRALTY. 


APPLICATIONS are invited from engineering 
pom eg and ship draughtsmen for temporary 
ce in imiralty Departments at Bath 
CANDIDATES must be British subjects of 21 
years of age and upwards. who have had practical 
workshop and drawing office experience. 
SALARY will be assessed according to age, 


Addington 
(71935 


ua li- 
320- 


apprenticeship (or equiva 

a and drawing office experience 
be sent to Admiralty (C.E. II, Room 88), 
Bat Candidates required for 
interview will be advised within two weeks of 
receipt of application 2 
wiMALL electro-mechanical 


components 


assistant is required for the designer of 
the above, Se y experienced; good salary and 
Tospects to ght Appl icant.—Write in_ first 
instance giving. “jetai ls of salary required and 
Box 2600. (7112 


TV and 


.» Highams | 
{6942 


(6818 | 


-A. McLuckie, 259, War- | 
(7139 


amateurs and trade could take | 


Petts | 
7171 | 
iCILLOSC <9X 614 complete 

with chases containing support and holder | 


Aucust, 1951 


WANTED 


End equipment, tubes and 
component parts. 


Will pay highest prices. 


END EQUIPMENT 
APN-9 HS-23 
ARC-1 T-17D 
APN-4 American made ARC-3 
SCR-522 R-SA/ARN-7 
BC-640 BC-453 
ART-13 SCR-720 
BC-639 APR-4 
BC-221 AT-4/ARN-I Antenna 
RTA-IB TN-16, 17, 18, 19 and 54 
HS-33 


TEST EQUIPMENT 


TS-13 TS-174 
TS-34 TS-182 
TS-35 TS-203 
TS-45 TS-235 
TS-70 TS-251 
TS-89 TS-270 
TS-118 TS-263 
TS-120 TS-268 
TS-142 1E-19 


ARROW SALES, INC. 


1712 S. MICHIGAN AVENUE, 
CHICAGO 16, ILL., U.S.A. 
Phone: WeEbster 9-7454 


AUTOMATIC SWITCHES— 


ELECTRIC CLOCKWORK 
1 to 100 AMPS. 7 to 35 DAYS 
From 35/= EACH 
All guaranteed for he ons | 


Write for Ulustrated lists : Donoho e's (Ti mers) 
2, UPPER NORFOLK vag HIELDs, 


NORTHUMBERLAND 


TAYLOR TEST 
EQUIPMENT 


MULTIRANGE 
METERS 


* 

VALVE TESTERS 
* 
ELECTRONIC 
METERS 


* 
SIGNAL GENERATORS 


Iustrated catalogue 
sent on request to 


TAYLOR ELECTRICAL 


INSTRUMENTS LTD. 


| 419 - 424, MONTROSE AVENUE, SLOUGH, 
| BUCKS, ENGLAND. _ Telephone : Slough 2138! 


| (4 lines) "Grams & Cables: TAYLINS SLOUGH 


Aucust, 1951 


WIRELESS Worto 


SUPACOILS= 


OFFER 
THE LATEST EDITION OF THE 


HOME 
CONSTRUCTOR’S 
HANDBOOK 


No keen radio enthusiast should be without 

this invaluable booklet which is of equal use 

to beginner, amateur or professional radio 
engineer. it contains, among other thin 

@ Circuits of Feeder units, Supe 
receivers, Test equipment, Amplifiers 
and power packs, etc. 

@ Pages of servicing and constructional in- 
formation which will assist you in YOUR 
radio problem. 

Complete resistance colour code. 

A considerable amount of invaluable 
general Radio information. 

A comprehensive catalogue. 

Above all ic is profusely illustrated with 
half tone blocks and costs 2/- only or a 
copy will be given PREE with every order 
for £1 or more. 

We also offer the following selection from our 

stocks of quality components : 

@ COIL A complete series of High Q 
variable iron dust cored coils (as recom- 
mended for the P.W. 9 valver) in wave- 

16-50, 30- 75-200, 
metres ; Aerial, 
or Oscillator at the remarkable 
price of 3/- each 

COIL GROUPS. The 

larity of our recently introduced Coil 

Groups proves that more and more 

Constructors are finding them an invaluable 

aid to set building. Coil Group “A” 

consists of 6 of the above coils (your own 

selection), | Miniature 4p. 3w. rotary 
switch, 2 fixed padders (to suit coils 
selected), 6 variable trimmers. 

Complete group. 41 9 0 

Coil Group “8B” consists of 9 of the 

coils (your own selection), |! 
rotary 7p 4w switch (3 w/bands and 
gram.), 2 fixed padders (to suit coils 
selected), 9 variable trimmers. 

Complete group ow7wé6 

1.F. TRANSFORMERS. Our famous 

iron dust-cored, permeability tuned, 

high stability |.F. Transformers, already 
aligned to 465 kc/s are still available at 
the extremely reasonable price of 16/6 pair. 

COMPONENTS. Complete range of 

good quality components in stock. 

Models 30 and 40 Coil Packs and Tuning 

aie. ae Sanaa Condensers, 

Trimmers 


@ sis TU NING "ASSEMBLIES 27/6 ea. 
See olso our classified advertisement 


SUPACOILS MAIL- ORDER OFFICE 


98, Greenway Ave., London, E.17 


increasing popu- 


| wireless transmitters and receivers 


i receiving equipment. 


Whatever your age or 
“ ENGINEERING OPPORTUNITIES *. 


the easiest way to 
CITY & GU 


of 
OPPORTUNITIES” 
today — FREE! 


‘B.LE.T. 


| ried it may be 
| sinall house 
i APPLICATIONS, giving full details of qualifi- 


} tions and will 


| (a) they mu 


| to transmit and receive morse 
| minute (plain language or code) 


SITUATIONS VACANT 
HE College of Aeronautics. 


LECTURER in Electrical Engineering 
| APPLICATIONS are invited for tne post of 
| Lecturer in Electrical Engineering .n the ex- 
Electrical Section of The College of 
The lecturer will be required to 
ft theoretical and 


(excluding radio and radar) 


vered are those connected ‘are hh the design of 
Slecttical i mach.nes for use in aircraft, and in- 


connected | 


@ degree in 


had jal experience. Some know- 
ledge « of ‘allied ‘subjects, such as seryomechanism 
and practice, thermionic techniques. etc.. 

* dezirable. and teaching experience would be 


advan 
SALARY RY will, depend on qualifications and ex- 
perience. The salary range for lecturers at the 
ment is 0 £750 cf annum, with 
pate allowance and superannuation under the 
$5.0. If t successful candidate is mer- 
possible to offer tenancy of a 


cations and ex 


0 

| Registrar, The ce. abo of Aeronautics, 
field, Bletchley, Bucks, t 
* Lectu’ 


ROWN Agents for the Colonies. 


ELECTRICAL ENGINEER (ELECTRONIC) 


i. 
uired for the headquarters staff at the 
Oitice. Sal; scale £7: 


t to the estab- 

and promotion to a 

should preferably 

mours degree in electrical engineering 

fa and electronics) or be 

rs of the eee mion of Elec- 

fricat Engineers ve served an 
apprenticeship with a 


manufacturing radio 
| have had 


ay Engines : 
at once by letter, stating age. full names 
jock letters and full i 


velope. The Crown Agents 

cannot undertake to acknowledge al) applica- 
comm 

cants selected for further consideration 


ROWN Agents for the Colonies. 
DIESEL-Electric Mechanic and 
}F ELESS Oper 


7135 


ee charge while serving ‘in 
mdencies. Liberal leave on ful) sa-ary. 
For both posts candidates should preferably be 
single and net over 30 vears of age. For post 


the running and maintenance of intern 
bustion engines and small diese) 
sets with associated switchboards accumulators 
etc. Some knowledge of the maintenance of 


rnal com- 


is desir- 
able. For post (b) candidates must be able 
at words a 
able of maintaining wireless transmitting and 
me knowledge of the 
maintenance of interna) combustion engines 
APPL smal] diesel generating sets is desirable 


post 
B. on om letter and envelope 


applicants selected for further consideration 


[7143 | 
EQUIRED be large radio manufacturer in | 


London 
a) SENIOR Draughteman for communications 
section of the drawing office: 
have exverience of communications equipment 
(2) DRAUGHTSMAN for test gear department 
apvlicants should have experience of radio or 
sens electrical engineering 


THE positions are oermanent and the company | 


has a Pension Pund and Life Assurance Scheme 
—Avply. stating full particulars of experience 
with age and salary required. to Box 2614 


(7145 
‘HO AIRCRAFT CORPORATION 
radio mechanics.—Apply with de- 

tails 8 p rience to Technical Manage 
} aaa irport, mor. Hemel 


micate only with apoli- | 


t possess a sound genera! knowledge } 
of electricity, and be capable of undertaking | 


generating | 
and be cap- | 

Age ertake to acknow ledge i 
a applications & and will communicate only with | 


acplicants should | 


Bompstend’ | 
(6998 | 


A WINDOW WORTH 
LOOKING INTO 


Relays. 3,800 ohms, slugged, 7/6 each. 
Rectifiers. 24 volt 5/8 amps bridge 32/6 each 
Cut-Outs. G.E.C. 12 volt 3/6 each. 

Crystal Units, with 500 KC crystal 7/6 each. 


Press Button Units. 3 way 2/6 each. Ditto, 
8 way 3/9 each. 


Switches. |! pole 7 way lin. dia. 1/3 each ; 
3 pole 4 way ditto 1/3 each. 

100 Watt Resistor. !00K and 150K 2/- each 
Pots. 5K Heavy Duty 2jin. dia 4/6 each 
5 Way Plugs and Sockets 1/3 pair. 
Sprung Mounting. 2 x 2in. 6d. each 
Pots. 50K W/W 2/- each. 

Rectifiers. !2 voit |4 amp, full wave 10/6 each. 
Fuse Holders. Belling twin panel, for itin. 
fuse 1/6. Single ditto I/-. 

25PF 2 gang ose Wave Condensers 2/6 


each. Ditto sin g 1/6, can be 

10 amp Double 4-0 Mains Sw = 

2/- each. 

Switches. | pole 8 way, 2 bank 1/6 each. 

Chargers. Ex-W.D. input 230 volt A.C. 

output 24 volt 10 amp with meter £14 each. 
utput Transformer. Ferranti ratio 

1-1, 1.6-1,2.7-1. Brand new 4/9 each. 


Condensers. |,000 p.f. 9.6 Kv working 1/6 ea. 
12 Volt Rotary Power Packs. Output 260 
volt 60 M/a 17/6 each. 


100, Microamp Movements. jin. dia., 
contained in the type 217a indicator units 
with many ether useful parts, 39/6 each. 


Battery Amplifiers. Type 1134. Complete 
with driver and output valves 12/6 each. 


Meters. 0-1.5 M/a. 2in. round, brand new 
6/6 each. 


Condensers. 24 mfd. 650 wok, Metal case 
tub. 5/6 each. 


Type 338 Power Packs. Ex. 1154 Trans- 
mitter 25/- each. 


} ath ¥. he pam Packs. Less valve and vibrator 


ac ak 450 volt Electrolytic. 
Block type 3/6 each 


a Mid. Condensers. 


5,000 volt working. 
2/- each. 


Open all day Saturday 


G. W. SMITH & CO. 


(RADIO) LTD. 
3, LISLE STREET, LONDON, W.C.2 
Phone: GERrard 8204 


WIRELESS. WortD- 


SOUTHERN RADIO'S WIRELESS BARGAINS | 


WALKIE-TALKIE (TRANSMITTER-RECEI- 
VER). Type 38 Mark il. Complete with 5 
valves, Throat Microphone, Headphones and 
Aerial. 7 mc/s Amateur Band suitable for field | 
use. Powerful Superhet Receiver. Modulated | 
Transmitter. Guaranteed ready for the Air, less | 
batteries, £3/10/-. | 
R.3515 TELEVISION UNITS. Complete with | 
-. valves. 6 Stage 14 mc/s |.F. Strip. ideal for 

—. Conversion. Brand new in original wooden 


es, £3/10/-. 
RECEIVERS B.C. 454 (49-100 Metres) B.C. 455 
39. BRAND NEW COMPLETE 
BLACK CRACKLE FINISH, 

rte I. * 3M 


s., £A/-/-, 
LU oud currers. By me from 
ior = ae for use % ° mr Plastic, 
etc., 5/9. LUFBRA FLY. CUTTERS. 4/6. 
LIONEL “BUG” KEYS. pl U.S.A. | 
eaeanene Morse Key. Type 136. Few only, 


/7/ 
THROAT Seo are hy apes type 


PC SMMAND RE- 
14 feet, with adaptors, 


INDICATORS with | 
internal Salsyn Motor. Type T-82a, 3 inch Dial, 
13/6. 5 inch Dial, 


HAND GENE ERATORS. 6 volts at 5 amps. 

With Crank, 21/-. 

SPEAKERS. em 24 inch. P.M. Moving 
Coil 3 to 5 ohms, 17/6. 

PLASTIC TRANSPARENT MAP CASES. 
14 inches by 102 inches. Ideal for Maps, Charts, 
Display, Photographs, etc., 5/6. 
STAR IDENTIFIERS With Hydrographic 
—, eenenton A-N Type |. Complete in | 


Bovine COIL D/C METERS. Brand new. | 

2in. O-2 mA., 0-5 mA,, 0-30 mA., 0-20 voles, 

9/6 each. 

WESTECTORS. Type WXé6 and W!!2, 

each, I1/- doz. 
d 


B.C. 453/4/5, 
/ 
RADIO COMPASS 


I/- 
Full List of Radio Publications, 


+d. 
SOUTHERN RADIO SUPPLY, LTD. 


tl, Little Newport St., London, W.C.2. 
(Gerrard 6653) 


QUALITY TELEVISION COMPONENTS 2 


Scanning and Focus Coils 
P.M. Focus Units 


A put Transtermers 
“ TELEVISION CIRCUITS” 
1/6, post free. 


HAYNES RADIO Ltd. 


Queensway Enfieid 


| proble 


| relevant charges. 


vue to £445 
| M 2he24- B) DIESEL- 
| one tour oi 


| the Ce and 


| Ag 
i applications and 


ege 

| APPLICA TIONS are 

asistant lecturer in electrical ees. Can- 
| didates 


| Soeey engineering and industrial ex 


| (1) RESEARCH 
| cant should be of degree standard, preferably 


SITUATIONS VACANT 
| Fata Agents for the Colonies. 


WIRELESS Station staff required by the Falk- 
land Islands dencies Administration for 
wireless operators for one 
18 or 30 months in the first instance 
Salary £310 rising to. E370 a year; free furnished 
qeartes. light, water and fuel; free passages and 
beral leave on full salary. Candidates must be 
able to si receive morse code at 25 words 
per minute es language) and 20 words per 
minute (code) and be familiar with Radio Regu- 
| preparation of Camera | ge and 
ust also $. 


telephony; and be pre- 

he operating and mainten- 

ance of small diesel-driven a.c. and d.c. plants 
battery-charging and maintenance, and auto- 
matic transmitting and receiving (distress sig- 
nals) equipment. For a well-qualified candidate 
there is an opportunity of appointment as a 
senior wireless operator on the salary scale £385 
Other terms as above 
ELECTRIC mechanic 
months in the first instance 
Salary ane rising to £370 a year; other terms as 
above. idates must possess a sound know- 
ledge of Othe principles of electricity, 
theoretical a ractical snow lates radio 
and telephony, and have had exveri- 

running and maintenance of sma! 
diesel-driven a.c. and d.c. plants with asso- 


for 


ig ciated switchboards (preferably of the Rushton- 


Hornsby 4\%4kw and Petter 6\kw types), and of 


maintenance of lead acid accu- 


transmitters tot 500 to 800 watt output) and 


Creed automatic transmitter equip- 


lifi 
, and Teatioties this 
the Crown Agents for the Colonies, 


w communicate only 
applicants selected for further coasiderstinn. 


UNDERLAND Education Committee 


E Technical College. 
invited for the post of 


degree in 

rience 

ALARY in accordance with Burnham Technical 

Scale for Assistants Grade * 

An af aoeieetion. and further 
eutnined from the Registrar, 

Sunderland, Co. Durham 

‘ONS should ' be returned to 

tndersigned ei two weeks of the date of this 


| 

ASSING until after the first selection of 

candidates will be a disqualification. 

W. THOMPSON, Director of Education, Educa- 

tion Offices, 15, John St., Sunderland. (7059 
ELVIN & HUGHES. Ltd.. Barkingside. 
Essex, have the following Vacancies: 

Engineers; age 25-35: 


rticulars 
he Tech- 


appl i~ 


communications training and sound 
mathematical background. The work is ex- 
perimental and is concerned with various 
ms in electronics and acoustics. 
(2) TECHNICAL Assistants: age 20-30. Appli- 
cants should have 3 years’ workshop experience 


and either Higher National Certificate or City | 


and Guilds Radio Communications Grade 3 
FA work involves initial experiments: proto- 
construction and testing. including 
Is; elimination of production troub-es. 
APPLICATIONS, stating technical 
tions, practical experience and salary required. 
should be addressed. in confidence. to the Per- 
sonnel Department, Kelvin & Hughes, Ltd,, New 
North Rd., Barkingside. Essex (7150 
ERVICE engineer required in the London area 

h for valve hearin aes. radio or L.F. ex 
perience.—Apply Box (7174 
LFORD LIMITED oe EE research and 


ay: eee of power and lighting layouts 


* &) 3) SERVICES. —Experie 


practical 
schemes for boiler plant. 


Peltigteelien and air 
SIGN.—A wide experi- 


ence with mechanisms of all types is required. 


HAYES RG/120 RADIOGRAM CHASSIS. A five-valve 
chassis with a performance well above average, yet vat 
distinctly moderate cost, £14/10/- complete with 10in 
youd-speaker. We shall be pleased to send you full particu- 
jars on request. 

ASEVEN-VALVE venston OF THE RG120 with push-pul! 
output is now available 

We are always pleased to see callers who wish to hear our 
chassis. It willhelp if you can write or telephone in advance, 
We have a few Goodman “ 60 loudspeakers in 


sto 
THE HAYES COMPANY 
one Birmingham Agents for Armstrong Chassis 
ALCESTER ROAD, ee, BIRMINGHAM, | 
Phone OUTH 0202, e 


Audiom 


| Replies to BM/YYX 


Ww ffered to competent 
rite fly £. to. — Limited, P.O. Box 
[6984 


No “Jo. Romfor 


ADIO Serv:.ce weenie with knowledge of 
marine and V.H.F. enuinenents, preferably 
single ai and mobile ex tk BF r HAMS.— 
. Landon, we. L. {7130 
SS RADIO, Ltd., 
t en 


d; salary w 
mensuraté with ability.—Write, stating age and 
| full ae of training, qualifications and ex- 


prec to t Chief Engineer, Equipment 
ivision, McMichael Radio Ltd., Slough, Baste, 
{7104 


AucustT, 1951 


THE MODERN BOOK CO= 


Radio Valve Data. By ‘‘ Wireless World,” 
new revised edition. 3s. 6d. Postage 3d. 

The Oxide-Coated Cathode. By . 
Herrmann and S. Wagener. Volume |. 
2s. Postage 6d. 

Magnetic My meg By S. J. Begun. 

Postag 
Television Receiving Equi 
T. Cocking. 3rd edition. 
fesiaaabie 

The Principles of Television Reception. 
By A. W. Keen. 30s. Postage 6d. 

Pianos, Pianists and Sonics. By G. A. 
Briggs. 10s, 6d. Postage 6d. 

Stereoptics. By Ll. P. Dudley. 
Postage 6d. 

Sound Reproduction. 
10s. 6d. Postage 6d. 

Television Explained. By W. E. Miller. 
4th edition. 5s. Postage 3d. 

Time Bases (Scanning Generators). 
O. S. Puckle. 2nd revised edition. 
Postage 6d. 

Radio Engineers’ Handbook. 
Terman. 50s. Postage Is. 
Valve and Service Reference Manual. 

2nd edition. Ss. Postage 3d. 

A Comprehensive Radio Valve Guide. 
By W. J. May. 5s. ig 3d. 

The Radio A H 
The American Radio ‘Relay League, 
22s. 6d. Postage |/-. 


We have the finest selection of British and 


American radio books in the country. Com- 
plete lists on application. 


19-23 es STREET 
8) 
LONDON, W.2. 
PADdington 418s 


25s. 


By 
18s. 
15s. 
By G. A. Briggs. 


By 
Ws. 


By F. E. 


dhacnk 


By 
1951. 


RAINBOW [2d!0 ans 
ON 
OUTSTANDING PERFORMANCE 
KEENLY PRICED 
T.V. PRE-AMPLIFIERS AND 
FREQUENCY CONVERTORS 


Your DEALER will be pleased to supply 


sea 


qualifica- | 


LYONS RADIO Ltd. 


VALVE GUIDE. Just out, the most up to date work on 


valves in the country. Contains data on more than 
2,000 British and American valves and Television C.R. 
Tubes. All relevant information including base dia- 
grams at the one ——t PRI a A bg post paid. 

MOVING COIL & . new, mapu 

turer’s surplus, by famous Pres mey Sip, Ti ptweignt 
(only 5} ozs.) employs hi, rm. magnet. 17%. 
va 15/6. 3in. Prick 14--. Postage all types 


CATHODE RAY TUBES. in maker's 
carton type, 5CP1 Sin. dia. American type suitable 
for Television etc. PRICE 25/-. Packing and post 2/6, 


POWER UNITS TYPE 46. These units incorporate 
metal rectifiers. Input is 200-250 v. A.C. 50 cps. 
Outputs: 220 vy. D.C. at 110 mA. and 6.3 v. D.C. at 
13amps. Size: 17in. high = 19in. x 12in. and weighs 
about 100 lb. Fuse holders on outside of case are 
broken but easily replaceable otherwise the units are 
in first class order. PRICE 2£8/7/6, carriage 15/-. 
OSCILLATOR UNITS TYPE 76. A simple signal 
generator providing a test ao over a frequency 
range of 98-152Mc. C.W. or MLC.W. ‘Valves em- 
ployed are one each of V Res. <4 VR67.H.T. required 
is about 60 v. D.O. and 6 v. A.C. or D.C. for L.T. In 
metal case approx. Sip. cube. In good working order. 
PRICE 55/-, Carriage 3/6. 


3 GOLDHAWK ROAD, (Dept. M.W.) 
SHEPHERDS BUSH, LONDON, W.12 
Telephone : Shepherds Bush 1729 


Brand new, 


AucusT, 1951 


RADIO EXCHANGE CO. 


WIRELESS WorLp 


SITUATIONS VACGAN: | 
by a company | 
but close to 


HT 
JuNIOR draughtsmen 
THE $ Operations, which are on a con 


RECEIVER P40 (85-95 Mc/s.), with 4 EFS4's 
(RF, mixer, L.O. Pie ns EC32 (Xtal 
controlled L.O.), EF39's Mcs/ IF’s), 
EB34 (det.), 6)5 a 6V6 ‘eu dio. Robustly 
constructed, ideal for Wrotham; only 65/-, 
in original cartons (plus 1/6 post). 


VIBRATOR PACK 21. 6 v. input, approx. 
160 v. at 40 mA. smoothed output. ONLY 
15/6 (1/6 post). 


ACCUMULATORS. Brand sew, multi- 
plate, in unspillable celluloid cases (34 x 14 x 4) 
7ah., 2 v., 5/11, plus 6d. post. 


POWER UNIT S441B. 
input, with separate individually controlled 
H.T. and L.T. transformers, these deliver 
300 v. at 200 mA. smoothed D.C. and 12 v. at 
3a.A.C., plus 5v.D.C. Attractively finished, 
they have jewelled indicator lights, and are 
fully fused. OUR PRICE 65/-, plus 5/- carr. 


200/250 v. 50 cps. 


AMPLIFIER I13S5A, with EBC33, EK32 and 
EL32, and our conversion data. Easily modified 
16/6 (2/3 carr.) 


MAINS POWER PACK KIT, suitable for 
the above, delivering approx. v. at 30 mA. 
and 18 v. at 2a., with full instructions, 16/6 
(1/6 post). 


H.T. BATTERIES. 60 v. (standard type 
cells), 4/3 (1/- post) ; 72 v. (layer cells) plus 
1.5 v., S/* (10d. post); 1.5 v. L.T batteries 
(for all dry sets), 104d. 


RECEIVER 1225. With 5 EFSO’s (RF Extal 
oscillator and ee etc.), 2E a and 
E834, these are ideal for **2,"’ operating on 
four pre-set frequencies. ONLY 6 Ne 
post) 


s.derabe scaie, are solely concerned with pure 
work in the fields o! 
eiectronics, electricity and intricate mechanisms 

worging conditions are ideal und the 
— equipment is modern and of high 


HE ‘positions offered are permanent, the salary 
will be generous, and there .s a perision scheme. 
present staff of the company are aware 
of this advertisement. 

APPLICATIONS in the first pice will be seen 
by the ma‘ rector only, and there need 
A no apprehension in the mind of any intend- 

appicant of any breach of confidence 
APPL. ATI ‘ONS should contain ful! personal 
Rions held’ details of education, and all posi- 
held su uent.y, and should be addressed 
to the box number g.ven and ma rked ‘* Manag- 
—Box 37. [7006 


., Moston Works, Manchester, 

ve staf’ vacancies in connection with 

lon; term development work on an important 
ject. 


1,500 per ‘annum. Please quote 


tists for research and 
sae 


annui Please 
ttt) TECHNICA L assistants for experimental 
work * heel fields listed in (II) ebove. Qualifi 
tions 4 or Higher National 
Certificate ‘in electrical or mechanical eng.neer- 
ing or equivalent wool oe 
range of £260-£ 
rience. Please quote ~ -— A R.T. 
com a staff pension scneme. and 
wul give ho 


rom 
Ferranti, Ltd., ‘Hollinwood, 


{709 
ined and radio ensineor required by H.M 
dealer, London, N.4 area; 
petence s ability to drive essential. 
nalifications, experience. Box 25: 
service engineer required, City ond 
Guilds Pinal or equivalent certificate; must 
be conscientious worker; flat available; state 
wage.—Modern R. td., 31, Clarence, oats 


anager, 


POWER UNIT 532 with 524 rect., SU2150 
(5 kV.), EHT rect., transformer, choke, relay, 
condensers, etc., and our H.T. 

50 cps. conversion daca, 17/6 (2/3 carr.). 


THE NEW 1355 CONVERSION data for 
all five T.V. channels, 3/-. 


9, Cauldwell 
BEDFORD. 


Street, 


Phone 5568 


YOUR METER 


Repairs by skilled craftamen to all makes and types of 


Voltmeters, Ammeters, Microammeters, | Multirange Test 


e 
alates | ASSISTED travel scheme 


meters, Electrical Th 
Synchronous Clocks, 


L. GLAS ER R 
Electrical Instrument Repai 
341 CITY ROAD, E.C.! 
Tel. Terminus 2489 


ete. Quick oe speedy 
eatimate send defective instrument by registered post to :— 


HE MIRIETRY OF SUPPLY requires skilled 
reseach and experimental mechanics for 
precis'on light etgineering work of an instru- 
| ment making nature, in various establishments 
throughout the country. 
WAGES from 139/- ry entry for a 5-day week 
of 44 hours with early assessment for merit pav 


giving partied lars of apprenticesh!p 

training acleming Forces training), qualifica- 

| tions rience, 2 tbe Accinant Director, 

Minist: of y 
| bridge 

—— L5/494/51, and stating’ where prepares 


LECTRONIC and radio instruments; chiet 


RICAL ona radio engineers required at 


Weybourne in a Government estab.ishment | 


| technica! assistants, Grade 
n 


operation for the 
guewevance of employees beoee tne Nofwich and 


rin, 
PPLICATIONS _ 3 writing to Os. ne: 1 4 A. 
tice Camp orkshops, R.E Pei 
bourne, Norfoik. 1 
RAB service engineer or good-class aie 
wireman required by old- established firm in 
b. "leg ly to E.M.G. 
hes- 

| ter Place 


ELL-KNOWN electrical manutocterer in 
S.E. London a requires two or three 
fully qualified radio. and 


television service en- 
wages to right men.— 


og Plessey Aege rg ‘ane 
itsmen 


t . zequire engineers 
or des. 


‘ve op- 


an BE ~ oe 
for Fy positions. 
years’ production expe! 4S essential for ail 


rience 
Reatoes: full il particulars to Personne! Menage, 
Plessey Oo., Ltd., Iiford. (7075 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 
(Oxford Street end) 
Tel: GERrard 8845 
WE ARE NOW ABLE TO SUPPLY DECCA, ETC. 
L.P. RECORDS ed OF POST. Decea L.P 
Catalogue 1/8, post free. 


NUSOUND AMPLIFIERS. 
Siewaee e APT OUFPOT.~ —PP be gg og base and 
and cut—ewitch fi 


£15 
remote control unit, Price 
4)-WATT Ayan el dent base and 


boost pre-amp.— pre net — Senne. #£11/10'-. 
Constructionsl booklet, (8, post es 
bal. 


£8. Complete AC. De 
NUSOUND qpalarr FEEDERS. 
war eh Home, Light and Third with gram. 
ir spaced wen ey for stability of tuning 
1 booklet, 


17/10/-. 


-set —H 
ee on Lw. Light- Gram. position. £8/18/- 


VARIABLE-RADIO TUNER UNIT.—M.W. and L.W. 
Bands—8/Het. of amal! dimensione—R/gram. switch 
ete. Our latest model. Price 211/5/-inc. All-wave 
model, £12/2/6. 


REMOTE CONTROL AND 
UNIT.— Bass LF Sng boost and cut—V/C. and 
switch—L.P. witch—Gives a of 10:1 
in Price “ABIVIO. ideal for Wi itinmaon and W.W. Amplifiers, 


NUSOUND RZFLEX CABINETS.— Wharfedale 
speakers— 10in. oe —12in. Sioa. Veneared 
polish finish mahogany or oak. 


Please send stamp for | list of a)! our products. 


EQUIPMENT. 
Standard L/weight, B08. Trans 


Tras ng 5, 3 
Miniature, 40/7 ; Hi Fi, 53/6; Adaptor, 6/8. ‘Decca 
Mag. Hi 7A, 


jeads, ie and 59/2. ney L. 
Attechment G.33, £3/12/6, with Decea L. 
2/3. 
Decca three-zpeed S2/8/4; Sonne 
two-speed motor, tal P 


Pjup. 
second Acos insert for <a ‘ fren  celnation fy “ 20) ; 
Decea Turnover Xtal P/up, L.P. or 78, £3/19/4. 


COLLARO AC/DC MOTOR, 12in. turntable, 212/9/7: 
Garrard ACE Motor (speed controlled), Lari 
COLLARO A. MB— 

Auto Stop, £6/ 10's, with te Pred 
3-speed Player, Hi Fi Mag. P/ap L. 
We stock afullrange of ee 


"016 11: 


. and 78, hoa. 


24/126: Bronse Oin., 
47/0; Poces tin, 46/0; Vitavos 


T.V. and Gram. List 44. 
Please add postage. 


Supe 
ig/idm., £7. 


Kopi” gv fine, tal tall: feta. of experience find | 


TAPE & WIRE RECORDING 
é COMPONENTS 
ri’e for th» latest list eri ee 
RE : “ ERASE 
a "THE NEW TAMA HEAD 
RANGE ARE NOW AVAILABLE. 
RECORD PLAYBACK AMPLIFIERS 
OSCILLATOR COIL: & UNITS. 
TAPE €E.MA. wire On sander 
DUREX Aw 
5", 7°, 1” Spools. Spools 
Constructor "s Envelopes. Books on Tave Rec’d'g 
Manufa-iured by 


Yept. MRI, 74, 


—_—- AUDIGRAPH LTD. 
, Great Hampton 
HOCKLEY, SIRMINGHAM 13 
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— WILCO ELECTRONICS — 


SIGNAL GENERATOR. Test Set 2/0. 
Range 20 to 88 mc/s in 4 bands. Crystal 
controlled, 2 crystals, Vernier ~— 
ment. Brand new. input 80 and 115 
vo o~ 1,000 cycles, £20 ; or 230 volts, 50 


CONDENSERS. Block type. 8 Mfd. 
v. D.C. wy ; 10 ig 1,000 v. D.C., 
Ha ea.; 10 Mf 1,500. D.C., 23/- ea. ; 
1.5 Mid. 4,000 v a 25). ea 
RECEIVER miss. One of the best com- 
munication receivers covering 7.5 Mc/s to 
75 Ke/s. in S wavebands, complete with 
in maker's transit 
Carriage 7/6. Others not 
so clean, from £8/10/-. 
AIRCRAFT CLOCKS with splendid 8-day 
jewelled movement. Flange type, made to 
stringent Govt. specification. Brand new, 
guaranteed. ideal for car, study, bedroom, 
etc., will withstand vibration and shocks. 
Special offer, 65/- each. Post free. 
SLOW MOTION Geuve, Muirhead, 
Ratio 50-1. 8/6. Post |/- 
SLOW MOTION DIAL with Vernier, 
200-1 Reduction, front of panel mounting 
6in. dia., wre 0-100. 5/6 each, post I/-. 
POWER UN With standard mains 
transformer, 350-0350 volts, 80 m/a., 6.3 volt 
1 a., 6.3 volt 5 a., 5 volt 2 a., 5Z4G valve, ete. 
Brand new €2/10/-, carr. and pkg. 2/6. 
METAL RECTIFIERS. Bridge Type, 
40 voits | amp., 10/6 ea. ; 36 v. 2.4 amp., 
25/- ea. ; 4 wave type 24 v. 150 m/a., 2/- ea. ; 
192 v. 40 m/a., 3/6 ea. ; 450 v. 40 m/a., 7/6 ea. 
AMPLIFIERS. 50 watt “ Tannoy” Rack 
mounting, less valves, only £8/10/- to clear 
The transformers and chokes are guaranteed 
O.K. but some small components may require 
replacing, and wiring renewed. 4 amplifiers 
on one P.O. Rack for 
AMPLIFIERS. {5 watts, Marconi Type 6, 
using 2-PX25, MHL4, rack mounting, com- 
plete with power pack, 200 to 250 vaits 
50 cycles, meter, ot — valves, £8/10/-, 
less valves, £6. Car 
204 LO 


| in hard and soft glass essential, 


| write to Personnel 


WER ADDI cOMBE ROAD, 
croyvo 


SURO R RRR RC RRR RRR RR RR REE HERE ERE R eee ee eR eeneeneD 


GOODSELL—; 


for 
and associated equipment | 
For details see p.43 July issue 

GOODSELL LTD. 

40 Gardner Stree), Brighton 1, 


HOLME MOSS CONVERSION 


Sutton Coldfield receivers. Optimum 
picture detail and Sound reception 
without retuning or alterations. In- 
corporates power supply unit, R.F. 
stage and the highly successful double 
mixer stage ensuring freedom from = 
noise and correct reception of the new 
single side band transmitters 
Delivery at present ex-stock. 
complete with 5 valves etc., 
On approval 7 days C.O.D. if desired or § 
by arrangement through your own § 
Dealer. Holme Moss models of the + 
type AC/3 neutralized triode Pre- s 
Amplifier are also available ex-stock. 
A well designed and proved unit giving 
the best possible results for ‘ Fringe ' 
viewers. Our confidence in the unit is 
revealed by our 7 days approval offer. 
-O.D. if desired or by arrangemen: 
through your Dealer. 
leaflets and details etc 
request. 


SPENCER WEST 
Quay Works, Gt. Yarmouth 


Price § 
15 cons. $ 


illustrated 
available on 


WILLIAMSON chet 


| mentioning ref. HHE, 


| applicants having ex 


| details of qualifications 


H 
Type AC/4 Convertor unit for use with :| § 


$iTu.. TioNs VACANT 

ALVE engineer with experience on small 
transmitting valves required 
in important organisation; knowledge of 

design and production desirable; write, w th 
“details, experience and salary requires 


for new sec- 


Prony mechanic required for 

work at S. Smith & Sons (England), Ltd 
Great West Road Factory, Brentford; experi- 
ence essential; 
or ‘phone ling 
3071 


DMIRALTY.—Vacancies exist 
i Engineeri Draugh 
y Research and velopment 
t in the vicinity of Wey- 
Portsmouth, Teddington (Middlesex) 
Baldock, Herts. 
DRADGH TSMEN experienced in light current 
electro-mechanical, preci sion mechani ical and 
i ticularly needed. 
subject s of 2) 


for Electr 


experience 
together with areving office 


APPOINTMENTS will be in an unestabl ished 
tunities may occur for quali 
mpete for established posts. 


r > 
apprenticeship), 
experi " 


THE. salaries “oflered, depending on age, experi- | 


ence, ability and place of duty, wfl be within 
the range £320—£560 p.a 
ated = a aa ion is available at some 
APPLICATIONS, stating age and details 
technical qualifications, apprenticeshi 
equivaients), Wotesnop end draw? 
rience, ld be sent Ad 
85), Empire ‘ 
DMARD. Original testimonials should not 
1 Candidates re- 
0 Bath, which 
ever is nearer) will be advised within two weeks 


ae receipt of application. {7109 | 


LOWER, aged 23-28, required for Re- 
search Laboratories: all-round experience 
knowledge of 
lathe work advantageous.—Apply in person or 

Department, D., E.M.I., 
Ltd., Hayes, Middx. [7098 
ELEVISION engineers required by large com- 
pany in al! parts of the country, permanent 

a oo assured both in workshops and in the 


eld; good prospects to conscientious men, first- | 


class rates and conditions.—Write in first_in- 
stance to Box 2684. [7177 
A SPECIAL vacancy occurs for a draughtsman 
with experience in oe pe light mechani- 
eal or electronic equipment post is per- 
manent and pensionable.—Apply in writing to 
the Personnel Manager, Plessey Co., Ltd., Ilford, 
| >not Reference E.D. 17106 
\! EQUIRED, West London area, several skilled 
» and semi-skilled wiremen for assembly and 
| wiring audio and electronic equipment Good 
| conditions and variety of high-grade work on 
| small batch production.—State age 
and salary required, Box 2606 

UNIOR draughtsman required for 

e ing detail work on e) 

apparatus in connection with 
tronics. S.E. London area: applicants to state 
age and salary required and details 
ence and qualifications to Box 2618 {7153 
junior, engineers for work on 
in the field, experience desir- 
able but not essential if otherwise weil quali 
fied; headquarters near London; salary accord- 
ing to experience.-Write, g¢.ving full details 
to Box 2190 {7072 
| oa draughtsmen required in Bedford- 
shire for work on an interesting project 
rience of radio, aircraft 
esign, should write giving 
and experience and 
mentioning ref, ADD to Box 2679 17169 
wENIOR designer draughtsman required with 
experience of design and deve‘opment of 
radar and electronic apparatus to service re- 
quirements. S.E. London area: applicants to 
state age and salary required and details of ex- 
perience and qualifications to Box 2617 17152 
ORKSHOP and office 

ny 


or light mechanical 


to progress in servi t technical correspond- 
ence sections after a “per iod of genera! duties 
Apply. giving full details of education and age 
to Box 2603. [7120 
ECHNICAL sales wet ey required by 
Sangamo Weston, Ltd., in their Weston 
instrument section; applications, giving age and 
fullest particulars of technica! training and ex- 
perience, should be addressed to he Employ- 
ment Manager, Sangamo Weston, Ltd., Cam- 
bridge Rd., Enfield, Middx [7087 


Tse ISION ae 
by Lon don 


——- s 


service engineers required 

firm with all leading 

uld have extensive ex- 
iy d will 


“DB. 
‘on, E.10 

LECTRICAL assistant required for measure- 

ments on cables in inspection and test de- 

of a telecommunications cable 

factory in S.E. London. ees ifications National 

Certificate or equivalent. Suitable age 19-30 

lary according to age an: a experience. Appli- 

cations pring, guaiiSsations sna training to be 

add: {7125 


radio service | 


high starting wage. ‘Apply in | 
j pecsow, 69 ¢ Personne! Manager 
xt 
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“AUTOMAT” HOME CHARGERS, 
SELENIUM RECTIFIERS, 
CHARGER KITS 


All New Goods with Full Guarantee 


for car or radio cells. 
tually unwreckable. 
enium rectification. 
pregnated transformer of 
large size. Fine workman- 
ship and appearance. 12 
months guarantee. For 
A.C, mains only. , Standard 
model 6 v./12 v. 1 
84 Ib 


2'-. S amp. track or large car model, 
Minor model for 6 v. only at 2 amp., 
KITS. 


CHARGER 


, 12 v. charger, simple and foolproof, 

Handsome steel case with screws and 
grommets, . Kit 6 vy. 2 amp. only, ~~ 
case 13/-. Larger kit, 60 watt trans., 12 v3 
Westalite rectifier, ballast bulb for 2 v., 6 v., 2. .. 
charger, 46/-, post 1/8, or 70 watt trana., 12 v. 4 amp. 
8.T.C, rectifier  vallast bulb for 2 v. , 6 ¥., 12 v., 5A/-. 
Heavy duty kit for 6 v.,/12 v. 6 amps. 120 watt trans., 
12 v. 6 amp rect., sliderresistance, ammeter, 24/12 6. 
wt. 17 Ibs. Carr. 3/-. Ditto kit to charge 1 to 9 cells 
at a amps. or up to 18 at 2 amps.. £4/18/-, carr. 3/- 
2 vy. trickle rectifier with transformer 12/ 6. pe ost 8d. 
SELENIUM stocks not oho 

1: 


6 amp., 63/-; trickle charger type 2 v./6 v. 
3 6 v. 1 amp. 6/10, post Gd. ; 12 v. } amp., 

H.T. rectifiers, small space type, 250 v- 
60 ma. 7/6 ea, post 4d.; - 100 mA. bridge, 
13/6, post 6d.; for U.S. midgets 110 v. 60 mA., 6/6- 
Eliminator type, 130 v. 30 mA., 6/6 ; 24 v. 40 ma., for 
relay — 2/10. 
ELIMINATO! Transformer, 


KIT. 
rect., Lt ~§ x15 mfds. condensers for 120 v. 
20/30 mA. aeetinanen with trickle Tah 35/-, or 
with handsome stee! case, 43/-, post 1 
“ RENEWBAT,”’ hag desulphater and conditioner 
car size, 3/-, po 


CHAMPION PRODUCTS 
43 Uplands Way, London, WN.21- Phone LAB 4457 


selenium h.t. 


experience | 
(7124 


of experi- 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


from 


WILL DAY, LIMITED 
19 Lisle Street, London, W.C.2. 
GERrard 7105 and 4476 
=D 1}4. STAMP F OR LIST — SENT BY RETURN 


juniors are required | 
th 


| ye Accuracy better than 0.01%. 


100 kes. 
QUARTZ 


CRYSTAL 


UNIT 


Type 
Q5/100 


for Secondary Frequency Standards 


%*%& Temperature 
coefficient 2 parts in a million per degree Centi- 
grade temperature change. + Gold electrodes 
applied by cathodic sputtering direct to the faces 
of the crystai, giving permanence of calibration. 
¥& Simple single valve circuit gives strong harmonics 
at 100 kes. intervals up to 20 Mcs. Octal based 


mount of compact dimensions. PRICE 45/- Pos: Free 


Full details of the Q5/100 including circuit 
are contained in our .eaflet Qi. Send stamp 
today for your copy. 
| THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 

NEW MALDEN, SURREY 
Telephone: MALden 0334 
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Recording Equipments and 
Components 


OSCILLATOR UNIT. Constructed on 
small chassis, suitable for sub-assembly, 
provides r.f. for erase and bias at 45 s. 
Requires 250 v. h.c. and 6.3 v. for operation. 
Complete with 6V6 valve, £3. 

OSCILLATOR COIL ASSEMBLY. Com- 
prises high ** Q "’ coil and condenser tuned to 
45 kc/s. Specially designed to provide highly 
psc sine wave output for low tape 


noise, 
RECORD) REPRODUCE HEAD. im- 
100 ohms at | ke/s. High — 


pedance : 

response. r Totally enclosed. Gap lengt! 
1 mil., /=. 

REPRODUCE HEAD. As above, but gap 
length 0.5 mil. (suitable for 2-head systems), 


ERASE HEAD. Capable of erasing new high 
coercive force tape when used with oscillator 
unit above, £2/2/-. 

TAPE. New high coercive torce tape suitable 
for high fidelity recording at slow speeds. 
7in, (1,200ft.) reels, £1/10/-. Spare reels, 7in., 
4/6 each. Ilin. (1,000 metre) reels also "avail- 


able 

INPUT TRANSFORMER. Ratio 1/40. 

Frequency response: + db. C.p.3.— 
ke/s. Suitable for head to grid step up. 

Mumetal core, 17/6. 

TRANSFORMER. As above, but fitted in 

16 S.W.G. mumetal screening can, 30/-. 

Send for further details including circuits. 

Trade and export enquirie® invited 


CABOT RADIO 
COMPANY LIMITED 


Electronic Equipment Manufacturers 
28, BEDMINSTER PARADE, BRISTOL, 3. 
Telephone 64314 


MAGNETIC “TAPE! 


= 


NEW S.T.C. SELENIUM RECTIFIERS. 
Largest L.T, range in Great Bricain. Current 
products. NOT SURPLUS. E.H.T. 4/200 
W.W. Televisor replaced by N2/100, 17/-; 
for VR97, N2/5SO0 12/-. Post 6d. 
Note Increased Prices from Ist Jan. 1951. 
HALF WAVE RECTIFIERS. 
lév. #a., 7/6; 
all post 6d. 
30v. ta, 13/6; 6a., 
; thy “by nie: “oe: 
i00v. 2a., we; eg 74)-; ; 6a. 
108/- ; all P. I/-. 
HALF WAVE HEAVY DUTY iin. 
SQUARE COOLING FINS. 
~ Sa., 24/3; 10a, 26/-; 20a., 48/6; ™~ 
39/6 ; Sa., 43/6; 48v. 2.5a., 29/6; 
sai3 8a., 61-3 all post I/-. 
BRIDGE CONNECTED nue. wn 


; ; €2/-; 2a, 100 
144/- ; all P. I/-. 


BRIDGE CONNECTED HEAVY DUTY 
i SQUARE COOLING FINS. 

éa., 38/10 ; 10a., 47/6; {2a., 82/-; 

éa., TBs 10a., SI/-; 1 


160/- 102/-; 10a, 
‘ba., 132/= ; 102., aa/- ; 100v. 10a., 
FUNNEL 


-, 164)- - 6a., 
122/-; 72v. 6a., 130/- ; 10a. 


6a., $80/-; 10a. 217/6; ali 


SLOW DELIVERY OF SOME RECTS.: 
WILL DO OUR BEST ! 


oonaae & Retail 
Tr. w. EARCE (Est. !9 yrs.) 
66 GREAT pency STREET, LONDON, W.C.1 
Of Pentonville Rd. Between King’s Cross and Ange! 
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SITUATIONS VACANT 
Oras. | Naval Scientific Serv.ce.—Senior Ex- 
—_ ental Officer or Experimental Officer 
fhe ‘Civil Service Commissioners invite applica- 
tions for five permanent appo1atments as cenior 
“xperimenta! Officer or Experimenta! Orticer fo 


| os at home or overseas. 
fans yl Pg the BR mental 
it have been B on or before 
aigle, aad for. the Experimental Officer 


vay dl 


of mou 


NORMALLY ey i candidate must also possess 
the iw ing Qualifications or one 
Somated as equivalent 
A Nat tional Certificate or H-gher | 
iP in Electrical Engineering. | 

fo) THE City and Guilds of London Institute's 
mal Certificate in Telecommunications Engin- 


ooxine 
(c) GRADUATE membership of the Institution 
{d) A University degree in physics or engineer- | 


candidates who do not possess such a quali- 
Beation may be admitted exceptionally if evi- 

of s mame eee in research or de- 
yeoomens w im % field of telecommunica- 
can 


A..F proc tu 
INCLUS VE London salary scales are:— 


SENIOR Ex rimental Officer, £780 x 50—£1,000 
eee TAL Officer, £575 25—2£725 


xperimental ogo) Sexe i 
ENTAL pOltce bits x2s- 


STARTING salary the, province be. determined. 0 on an | 
assessmen! e saccentt candidat li- 
fications and experien cepedient 
THERE are 0; Teun ties for members of the 
cer Class to enter the Scient.fic 
, the highest scientific class in the 


rticulars and 
Civil Ser 


£900 


application forms 

vice Commission, | 
Trinidad House, Old Burling- | 
W.1, quoting No. 8.404851 

Compleved application forms must be returned 


{7192 
Puuscreonnc < deve: eepmens engineer required 
for na - a zene of electronic in- 
in physics or electrical en- 
ntial an industrial experi- 
y “ADDI ly Southern Instruments, | 
Ltd., Fernhill, Hawley, Camberley, Surrey 


7 
N electrical engineer required for investiga- 
tion and quality control work in tga | 
valves and other electronic devices; 


R= engineer required by North London 
pS 8 service department; 
oe, .. and 


| fonmation of general and | , 
experience, age and salary required to Box 2602 


ll 
LECTRICAL engineer required with mec pani- 
cal and site bane knowledge to H.N.C 
tandard, the a laboratory engaged on 
Phone and microphone develop- | 
he London area, commencing salary | 
8/10 per week.—Reply Chief Engineer, a 


ENIOR and junior slecrperve, c deve! opment en- 
red. H.N.C. a 


nationality FA, requited, to E ML. En- | 
ee ng Development, Lid.; Penleigh Wo rks 


A.D.8. SUPERHET 


DEPT. W.W. 18 TOTTENHAM CT. RD. 
LONDON, W.1I. MUSeum 4539 2453 
ADS. Letinleg! te PULL 
Valve line-up: Low level input. 
ue High level input. 
655 ° 
655 Phase splitter, 
2 ove Push-pull output. 
Rectifier. 
Incorporating negative fe _ back 3 or 4 output. 
Provision for feeder Cony chasis 
x 2hin. Wired and tented. Price “g12'17 6 


A.D.8. 4i-WATT AMPLIFIER. 
Valve line-up: EP36 
EF 


Incorporating negative feed back 3 - 15Q output. 
Provision for feeder unit. Sa 

eabinet. Price £9/17/6, carriage 1 
A.D.8. MEDIUM WAVE RADIO UNIT. 
EF36 R.F. amplifier, EF36 triode connected detector 
This unit is ideal for quality reproduction of local 
transmissions. Power required, 250 v. 10 mA., 6.3 v 
0.5 amps. Complete in black crackle cabinet. Price 
£6/12/6, carriage 1/6. 


MEDIUM 
RADIO FEEDER UNIT. 
EF 
Power required : 250 ¥. 15 mA., 6.3 v. 1 amp. 
Complete - a ace, 9in, x Sin. x 2in. Price £7/15/-, 
Size 12in. x Sin. x 


“supplied complete 
chassis, with cut-vut 


ECEIVER 
In brown or ivory. 


Only 25/-, plus 1/- packing 
4 postage. A very hand cabinet. Drum, drive 
and pointer to suit, 3/- extra. 1/- carriage. 


THE WELL KNOWN “ PYE” 45 MOS I.F. STRIP. 
Ideal for T/¥. after a few modifications. Less valves 
except for diode EAS0. Price $5/-, plus 1/- for 
carriage 


MAINS TRANSFORMERS. 
be ae pre Bec. 250-0-250 v. 60 mA., 63 v. 3a, 
v.2a., 21) Pig Ae 
Pa. 200/280 v 
Sv.2a, 6 | ns + postage. 
ee = Sec. 350-0-350 v, 120 mA., 6.3 v. 5 a. 
Sv. , 37/6, plus ly/- postage. 
Pri. 140 210 v., 230 v. Sec. me Pe yy 50 mA., 
425-0-425 vy. 90 mA., 6.3 v. 2a, 5 v.24, 5 4.24, 
29/6, plus 1/6. 
BAKELITE 


postage. 
)-350 v, 80 mA., 6.3 ¥. 5a, 


VED CONTROL KNOBS. fin. 
Treble, Tone, Vol, on/off, 


S’HET MIDGET COIL-PACKS. Short and Medium 
Wave Dust Cored Coils, Only 19/6, plus 1/- tor post. 
STEEL AMPLIFIER CHASSIS & CABINET & PANELS. 
lin. x 7}in. Depth Gin. Chassis drilled for 4 valves 
and two condensers. Price 25/-, plus 1/- postage. 
ACOS GP20 MICROCELL PICK-UP. Complete with 
Standard head, eopif, } L.P. head available, £2/3/4 
extra. Postage and i ler 
FULL MAIL ORDER FACILITIES 

Shop Hours: Monday-Friday 9-5.30 p.m, Sate. 9-1. 


ENIOR and Junior Electronic Developraent 


a ording to qualification and ex 
Wriee's iit full details, to Personne 
Instrument Co., 


R and senior electronic govctegenent 
engineers requir H.N.C degree stan- 


stating ex- 
perience, nationa ty al salary’ required, to 
| E.M.I. Engineering Development, Ltd., Penleigh | 
Works. Wells. {6843 

ACTORY near Cardiff has vacancy for an 


| experience 

| send details of technical qualifications and ex- 
rience to Box No. 175, C.R.C., 29, Hertford 
,» London, W. 7160 | 
¢ ADIO and television Sipe ge poy fully experi- } 
men, required at Luton and Bedford. | 
liberal wage and us on Output. permanent and | 
| Br ressive situation, good working conditions | 
te eee —Davi 

ig Rad rv co. Department, 47, St. 
‘Bedford OnT: 4571. 


work on cathode ray, 
| other types of television uum tubes; pre- 
erence given licants vwith Inter-B.Sc. or 
ae National Ser- 

day week; pension scheme. 

rience "ind salary fo 

vision, Ltd., Wo 


¥ 6.2.26." 


¥ 


for 
* photo-electrie and | 


! P. HOWORTH 


~ ‘TRANSFORMERS 


FOR ALL PURPOSES | 
SINGLY OR IN QUANTITIES ||, 
||| FROM OUR STANDARD RANGE | 
OR TO YOUR SPECIFICATIONS | 


GOOD DELIVERIES 
REASONABLE PRICES 


We have also a department for rewinds 
| en you a 24 hour service and a better 
ease label all burntouts with 

vere and address when despatching. 


| 
| 
} 


Tore Metre, By 37000 queen 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


E.M.G. 
STEEP-CUTTING 
INFINITELY VARIABLE 


dha 


s 
# een 

jormer and speaker (15 ohms. rated impedance 
+ Specs valuable for use with new microgreeve 
pe records. 


ppreciable loss of volume. 
Leaflet available from the m manufacture: 
Nowd cireuit, patents pending. 


£4-10-0 
Trade Enquiries invited 
E.M.G. HANDMADE GRAMOPHONES, LTD. 


6 Newman St. Oxford St., W.1. 
Tet : Museum 9971-2-3 


\ TANNOY 7 : 


SOUND EQUIPMENT «ey 


SAMSONS 
SURPLUS STORES 


36tt. AERIAL MASTS R.H.F. Type 50 Complete 
kit. Consists of 9 Tubular Sections, Length 
4ft. Dia. 2in. Set of pickets. Top plate. Guys 
and all fittings. Brand New, in canvas carrying 
case £6/10/-, Carr. 7/6. 


SPECIAL OFFER. BRAND NEW TELEPHONE 
CABLE. Type D3 Single on mile drums §5/-. 
carr, 5/-. 


x a 21 AH 19/6. carr. 1/6 


ALKALINE CELLS. 
2.5 v. 10 AH 10/6, ca: 
HEAVY Durr _ TRANEFORMERS Prim. 
50 cy. Sec. 14-20 v. ‘ 
Prim. 100-240 v. 50 ¢ 
y. 21 A. Prim. 180 v. 240 ¥ 50 
6.3 ¥ 
50 cy 
Prim. 200- 240 v 
17/6, carr, 1/6, 
Sot. "aes COILS yt geneng ore with 
Pye Sockets on each end 8/6. « 
BRAND WEW 6 mfd. 1500 v 


carr. $d. 


y. Bec 

200-240 v 

oo 3A 15-. carr. 1/6 
Bee. 5,7.5, 10 ¥ 


sade 5/6, 


= 69/171 Edgware Road 
London, W.2. Tel. PAD. 7851 
125 Tottenham Court Road, W.! 
Tel, EUS. 4962 
All orders and enquiries 
brench, please. Open all 
Edgware Road Branch. 


to our Edgware Road 
day Saturday at the 


WIRELESS Wortp — 
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SITUATIONS VACANT 
LECTRONIC engineering. Junior design 
4 development and sales engineers required 

permanent progressive posts for suitable young 
men.-—Apply in writing to Leland Instruments 
_<e.. 22- 23, Millbank, London, 8.W.1. {7092 
ECHNICAL writers for radio and television 
equipment urgently required. Must be over 
26 years of age, salary in accordance with capa- 
bilities and experience. Write to Personnel 
rtment, Pye, Lid., St. Andrew's Rd., Cam- 
dge. (7129 
EST * 3 mechanic required a electrical 
ment manufacturers in N. London 
for assembly and wiring of test equipmént 
——— must be able to read circuit diagrams 
ss good knowledge of radio and valve 
technique; write giving a details and stating 
wages required to—Box {7201 
XPANDING radio caicapienti division 
4 of well-established London co. requires a 
V.H.F. r/t engineer in charge with consider- 
able experience of the service/installation of 
mobile and fixed equipment; reply with full de- 
tails of past experience in ee order 
and salary required._-Box 214 [7080 
NUMBER of senior and junior vacancies for 
radio, radar, electronic. television. etc 
development. service engineers, draughtsmen 
wiremen. testers. inspectors. etc.; reer, re- 
quired 30 television service enginee Write i 
confidence. de kN Employment ‘Agency 
C:apham Rd.. 8.W.9. (Brixton 3487.) 
LEADING company in the V.H.F. communi- 
cation field have vacancies for technical 
sales engineers, the posts will static, will 
require a high standard of technical knowledge 
and commercial) ability; apply, giving ful! details 
of experience and salary required to The Per- 
sonnel Manager, Ref. VHF.—Box 2593 [7086 
VACANCY exists for a senior wireless en- 
gineer to control a team engaged on 
search, development. and engineering of 
low-power equipments in the 400-600 mega- 
cycle band: salaries up to £1,200 per annum 
offered to suitadie candidates.—Please 
giving full details and quoting ref. HHE 
Box 2729. 


LARGE industrial organization in East 
Anglia requires progress manager for tele- 
communications division, salary up to £700, con 
ditional upon previous experience, knowledge ot 
radio desirable, but not essential; this post calls 
tor See a sey and only first class men = eat 
to making their own decisions need apply.—-Box 
[7083 
RODUCTION testers and assembly inspectors 
for radio, radar and nucleonic equipment 
required for Government contract, 
utmost importance; rates of pay 
accordance with ability and experience. App! 
cants should ae full details in writing to Pe 
sonnel Manager. E. K. Cole, Ltd., Mal Enesbury 
Wilts. {6954 
SERVICE engineer is required by a London 
company to undertake the repair and main- 
tenance of electronic medica instruments 
throughout the British Isles; applicants should 
be at least 25 years of age and should have had 
eons experience in instrument servicing 
rite eins qualifications, experience and age 
to Box 2' (7107 
HIE PER to purchasing manager a 
lar dry battery manufacturers in S.E 
London. “chore h knowledge and contacts 
chemical and light engineering markets an 
vantage; age 28-35 years; position offers rapid 
advancement to p applicant having init-ative and 
ability. for wh salary will id 
accordingly.—Box 2138. {7070 
HIEF assistant to purchasing manager o 
rge rad o manufacturing in S.E. London 
thorough knowledge and contacts for ct com- 
ponents and light engineering markets essen- 
tial; age 28-35 years; position offers rapid 
advancement to gen having initiative and 
bp aie for whic salary will be pe 
accordingly.—Box 2139 (7071 
CMICHAEL RADIO, Ltd., require qualified 
draughtsman with experience in mech- 
anical design of radio and electronic instruments 
for the Government services; salary will be com- 
mensurate with ability.—Write, stating age. 
training, experience and salary required, to the 
Chief Engineer. Le ag ms Division, McMicheel 
Radio, Ltd., Slough, Buck: (F103 
eterno sonbtiones. age 22-30 for air- 
4 craft instrument firm for development 
laboratory in Guildford area; applicants should 
possess a degree or Nationa! Certificate in elec- 
trical engineering and preferably have some ex- 
mee in electronics and/or electrical instru- 
ments; apply stating experience. qualifications 
and salary required to—Box 1949 [6986 
ADIO and te.evision service engineers 
leading manufacturer: 


re- 


pay and allowances; car an advantage, but not 
essential: training will be given at London fac- 
beat to selected applicants: state details of ex- 

rience and positions held.—Box 2616 (7151 
|i = -Radar development engineers urgently 

required, accommodation available; appli 
cations are invited from senior and junior 
development engineers, preferably with experi- 
ence of radar of microwave technique, who are 
capable of developing equipment or components 
to service specification; successful candidates 
will be employed om work of great Nationa! 
es rite, 


Use SOLONS 

Y for the jobs that 

matter—this 

modern precision 

tool makes soldering 

speedier, simpler and 

more reliable. 5 models: 

65 watt with oval tapered 

and round pencil bic ; 125 

watt with oval tapered and 

round pencil bic; 240 watt 

with oval tapered bit ; each with 

6 feet 3-core Henley flexible 
Voltage ranges from 100 to 250. 


Write for 
Folder 
Yto 


VACUUM IMPREGNATORS 


For all needs 
Delivery from 8 weeks 


Batch Impregnations also quoted for 


VACTITE COMPONENTS & ASSEMBLIES 
LORDSHIP LANE, S.E.22 


GERMANIUM 
CRYSTAL DIODES 


LATEST, SMALLEST, 
SUPREME CRYSTAL DETECTOR 
Midget Size, 5/I6in. x 3/I6in. 

Wire Ends for Easy Fixing. 

4/6 each, postage 24d. 
Technica! Details and Selected Types available. 

SILICON DIODES, 3/6. Postage 2 
Fixing Brackets, 3d. pair. i. 
COPPER INSTRUMENT WIRE 
ENAMELLED. TINNED, LITZ. 
memtsng ° AND SILK COVERED. 
auges available. 

B.A. screws 5 NUTS, WASHERS 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 
Latest Radio Publications. 

SEND STAMP FOR LISTS 
TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
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( savace 4 DEVIZES) 


SAVAGE TRANSFORMERS LTD. 
Nursteed Road - Devizes . Wilts 


Good Investments 


Dynamos, !2 volt 10/15 amp. D.C. 1,400 r.p.m., 
easily adapted for windmill work, 50/- carr. 5/-. 
Small hand dynamos, 6 volts 5 amp. 100 r.p.m. 
through gearing in handie, 25/-. 
Motor Alternator, 230 volts 50 cy. S.P. input 
230 volts 60 watts 1,250 cycles output with 
control box fitted starter, 4-med. condensers, 
2 24 vole Rectifier Voltmeter, and wire wound 
Pot., £35, carr. extra. Rot Converter 22/29 
volts D.C. input 80 volts 240 watts S.P. 1,600 
gan voy 8,000 r.p.m. 

C. Rotary Converters, 50 cycle output. 
110 whee D.C. input 230 volts 200 watts output, 
£10. 24 volts D.C. input 230 volts 100 watts 
output, £3/10/-. Send for Rotary Converter List. 
Rectifiers. Selenium }-wave 500 volts 40 m.a., 
new, 7/6 
Photographic Glazing Machines by Velox, 
230 volt A.C. motor, speed control, Heaters, 
Switches, Glazing Drum, etc., all in first class 
condition. Cheap. Neutral Binocular Filters, 
new and wrapped, 5/-. 
Sterilisers. G.E.C. | and 2 K.W. sizes 230 volts 
A.C. with tray for medical instruments, good 
condition. 
Show Card Machine. No. 9, cold press Masson 
Seeley with |! sets type, 5 sets figures, guillotine, 
beveler and other accessories, cheap. 
Motor Purnps. Stuart Turner No. 10 230 volts 
A.C. or 12 voles DC. life 3ft. head 10ft. capacity 
100 g.p.h., £6/10/-. Foot valve and strainer, 25/-, 
delivery ex. stock. 
Motor Blowers. 24 volts D.C. for valve cooling 
or conversion to hair dryer, 21/-. 
Thermostats, small, fic test tube, operate 0 
degrees cent., easily altered and — gy fish 
tank, new in makers box, sponse CS 
Heater Elements 24 voits watts flat copper 
plate with insulated connector fitted one end, 
4in. x 2in. x tin., new, useful for soil heating, etc., 
1/6 ea. Special prices for quantity. 


ELECTRADIX RADIOS 


214 Queenstown Road, London, 8.W.8 


SITUATIONS VACANT 
. es 


lications are - 
pment engineer 
ia on jar, tele- 
techniques would be an 
advantage, and 

given to applicants with B.Sc ree or H.N.C.; 
salary would be determi: ad by y qualifications and 

experience.—Apply to Chief Engineer, Box 
He ges by Saiovenine. radio and electrical 
-e. on own initiative (ater 
4 ambitious man; gvod 
. ‘control staff; must have prac- 


[7176 | 


all branches; fidelit md | 
"8.W. tc 


£2,000 London; excellent i 
for Fight ‘man, aoe aifeli of Masd saeee ne 
Stating experience, salary requ! 


ECHNICAL laboratot ts. with eae 
e: erabiy ‘D = electronic ex- 
| eid, are required by the Research 

of the General Blectric Co., Ltd.. 

eg Nth. Wembley, Middx.; good educa- 
= ADP) beyond Es tatriculation fnonmare 

wr! e Personne) 
apie ata quoting age ond 


ADIO oes foreman.—Vacancy occurs for 
man ative and ability as asse 
shop foreman. e experience of assemb: 
ing 7 io and 


hard werk rep! 
uired, Hox 


; also organ.se: 
whi - 
ts and oppor- 
London area 
167 


USE (married accommodation) is avail- 
sble i senior radar, radio and electronics 


ntral Personne! Service: 
English Electric Co. Ltd.. ! 
toi tee d.. 24-30, Gill tingham 
NSTRUMENT testing and calibrating. Per- 
nnel required. ie or female, 


—~: ee 
pone: ng and. calibra G 
Pamity for juuiors to gain 


y. to 
Ltd., Worsley 
7208 


EST gear design and development engineers 
ui the test ¢ partment of 
rea: ap- 
theoretical know ledge 

velop: 


bermanent and progressive.—Please state fui 

letails to ‘pox 2613. 44 

— power R.P. Gisloctrtc. Renting equip- 
mt: peinoss Eee remired upervise 

stallation and 

either jarge RP. | heating 


transmitte 
essential: this eae 


lv is 
particu: ae y ‘interest 
ing prospects: ee. sta: 

and sal required. 


full Sxnerianes. 
acne Heaters 


uired ty 


East Ni Wembley, Mid. 

— for work in the field of radio-communica- 
including airborne equipment; 

mee ai fe 5 

po omg J should be 

Personne! cer (Ref. GBLC/207). 

tails of age and 

SOS 


sen 
ad 
Y (gasistant required by 


ufacturers, experience 
iy. together with some knowledge 


joud- 
in a 


ractice = advantage; the 

rea varied and the situa- 

or initiative.—Write giving 

. experience and salary re- 

Electro Acoustic Industries, Ltd., 

road Lane, London, N.15. (7084 

OUNG man required to train as laboratory 

technician in the Department of Physics, 

University of ——_ should have completed 
Na i. Service no’ 


ex) 
lect 
95-#334/15, acordin 
sy actions (with membership o: ~ go super- 
annustio _ scheme) . ly in writing to the 
Registrar, The Uni . Bristol, 8. (7057 
. K, COLE CEiccivesiee, Division) oiere ex- 
cellent oppo. lor young draughts- 
canes inthe deselopmen of Tada, co 
experience o Tr. com- 
munications nucleate equip: Also a 


ents. 
limited number J vacancies for senior draughts- 
on with ence 


f this type of work.— 
Appi ays w giving details of Pe reonnel 


experience, to 
. Cole is Fy Malmesbury. Wilts, 
(7094 
[NsPecror ye 
nspection e 
ment, age pevtexebiy 28-35. 
at a ae 
tion. 


require: 


‘tal 
duatifications. please, awrite te giving jualifications, 
and salary required, quot: 
tral Personne! Services. gilis 
Oo.. Ltd.. 24/89, Gillingham &t.. fon. 


1 Someteetotion will be | 


“ALWAYS SOMETHING — 


COLLARO § AC3/514 }-speed 
~~ with Pickup awe | 2 Acos nay ples. plug- 
in heads for Std, Fitted autostop 


prising robust centre drive induction motor 
with variable speed and full 12in. asin mong 
counterpoised pick-up arm and 
Whole unit floats on ro 

quality unit offered at speci: — a 
£7/S/-. Pick-up heads to suit: Standard 
Magnetic 35/- ; pores mah Li heweight (takes 
silent stylus or ire 
DECCA THREE- 
MOTOR paren 
precision switch cg 
Our 


to 
Ty (78) and GPI9LP 
ti with permanent 
ires either one head only 
post 1/6. on heads 


3/0, pare 32/6. 
ABOVE MOTOR AND PICKUP with 2 
heads pees . Ta luxe leatherette-covered 


ie case, 
ae PHONY. ©. | (AMPLIFIER 4 
N.R.S. The most versatile domestic 
Amplifier on the market to-day ! sa 
control of Bass, Middle and Top, separate 
Scratch Cut, negative feedback, For A.C 
200-; v., input for magnetic + gonna — 
hi-fi pickups, also Tuner. S-watt 
Price 3 ohm model, 94 gns. ; 15 ohm need 
crore, ,ooee e 5/-. 
NO. 2. Same theme as No. |! 
a watts Push-Pull ones | 
inputs as No. |—full 
provision for Tuner. Woden Mains Trans 
rmer mera aoe and Choke. Price 


Carriage 5. 

Noo 2 PuBLIC ADDRESS AMPLIFIER, 
as No, 2 Symphony but having 15 watts out- 
t. Has two inputs —one gram and one 
be mike—with separate volume controls ow 

fading in and out. Tone control. Conlon. 
kit with instructions 10 gns., or builc, €11/19/6. 
% Crackle cover, etc., €2 if required. 
RD PLAYER CASES, ay —, 

measure i64 x 134 x 7in., beautifu aya 

in brown leatherette, fitted hinged lid, nme 
and sprung carrying handle. Price complete 
with uncut motorboard, 
REPLACEMENT GP.I9 (Standard) and 
GP.19 LP. howe ry ing) heads for GP20 


re | aoe nee, oe hire ie 


superb bass response ay top {gin. om 
timber) full ee 


peaker # 

a built for 7/6 extra. in any_case 7/6 
BARGAIN SUPPLEMENT. indispensable to 
all Quality Enthusiasts. TERMS c.w.o. or c.0.d. 
Callers welcome. Demonstrations Monday 
to Saturday (inclusive) 9 a.m. to 6 p.m. 

NORTHERN RADIO SERVICES, 
16 Kings Coftege Read, N.W.3 


: PRimrose 8314. 


© 


BS. & H. ADIO 
EAST STREET, DARLINGTON 


—. & bey say ne 


eliminates 
9 Kejs. whistle o.......cccesssseeeee OF 15-0 
AF. and RF. PORE SU aetnR, 
spec'fication 


Cabinets 
of 


Distinction 
2$d. stamp for Catalogue. 


Chassis 


A.C., 5 valve 3 w/b Superhet 
Radiogram chassis. Absolutely 
complete kit of oie including 
wiring diagram 10.0 
Or fully wired and 


tested £12.5.0 


I IGITAL COMPUTERS: 


| or Engineering or equivalent experience; 
accordin, 


Amplifiers 


Four to fifteen watts 
Wired or in kit form 
from .. 


output. 
19.6 


Full details of above available 
on request. 


LEWIS RADIO CoO. 
(DEPT. 851), 322 HIGH ROAD, 
WOOD GREEN, LONDON, N.22. 


Telephone - - - BOWes Park 5997. 


TELECRAFT : 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 1. 
YOURSELF 


Come to 
SMITH'S of EDGWARE ROAD, 
the friendly shop, 
for ali radio components 


We stock everything the constructor needs— 
our 25 years’ experience of handling radio 
parts and accessories enables us to m Be the | 
best of the regular lines and the more 
useful items from the surplus markets in :— 


NOTHING TOO LARGE—NOTHING TOO SMALL 
We have one of the largest stocks of B.V A. Valves & C.R.T:. 
No general catalogue available 


H. L. SMITH & CO. LTD. 
287/89, EXGWARE ROAD, LONDON, w.2 


Tel. : Paddington 5891. Hours 9 to 6 (Thursday, 1 o'clock) 
Near Edgware Road Stations, Metropolitan and Bakerioo 


| prt Lay 50 miles of London; 


| electronics engineer, 
design of equipment for the electronic measure- | 
ment of physica! variables and associated prob- | 


Wrretess Worip 


SITUATIONS VAC NT 
Fe 


ti, Ltd., 

ton, Manchester. are engaged upon the long- 

term development and exploitation of digital 

computers; this interesting work covers vacuum 

physics, the electronic and electrical properties 

of materials, computing and pulse circuit tech. 

electrical. and mechanical recording, 

- mechanical mechanisms, recision 

mechanical engineering and power supply equip- 
ment. 


| IN the course of this work there are octasional 


vacancies for senior engineers with wide experi- 


| — gy whom enquiries will be welcomed at 
| any 


THERE are immediate vacancies for: 


| (1) ENGINEERS and scientists for research and 


development work in the above fields; qualifica. 
tions include a good Honours Degree in rae 
salary 
to qualifications and experience in the 
range £ per annum; please quote 
Réf. D.C.E. 
(2) TECHNICAL ASSISTANTS for e rimenta! 
work in the above fields; qualifications are a 
Certificate in En- 
gineering or equivalent: : g 
and experience in the range 500 to £650 per 
—— please peote Ref, D.C. 
ny has aff Senate scheme and 
ousing pantanenes in special cases. 
Application forms from _ the a Manager, 
Ferranti, Ltd., Hollinwood, Lanc (6718 
HOUSE (married piceenatatiedd is aveil- 
able 
gineers, to organise a ground 
system including development of certain contro) 
and monitoring and supervisory circuits and dis- 
plays. special circuit engineers already available 
ation in special laboratory for important de- 
fence project within 30 miles of London; salary 
up to £1,2 r annum for suitable candidate. - 
Apply quoting ref. DEF to Box 2678. (7168 
HOUSE (married accommodation) is avail- 
able for an experienced electronics engineer 
capable of developing anti-vibration means for 
e.ectronic equipment; location is special labora- 
Starting sala 
per annum. according to qualific 
tions; send details of qualifications and exper 
: : Central 
rvices. English Electric Co 
24-30, Gillingham St., London, S.W.1 
eg, & LEE. Ltd., Cambridge Arterial 
Rd., nfield. Middlesex, require research 


| assistants in connection with work on electronic | 


components, fuses. 
a aerials; applicants must 


interference suppressors and 


toy ~ with similar laboratory experie 

salary will be commensurate with previous yo 

perience; applications must detailed and 

concise, and will be treated as confidential % 
6 


UNIOR required for 
ey statistical diagnosis section of large service 
division, providing excellent practical experi- 
ence on wide range of domestic electron.c equip- 
Applicants should be up to standard of 

radio service wor (intermediate) 
examination with some radio servis experi- 
ence. Staff conditions, 5-day week, ndon 
area. Commencing salary A. Bn, R £300 
p.a. accord.ng to experience. Apply Box pee. 
tige 

UNIOR Engineers to assist in the design con- 
e? struction and test of laboratory models of 
special electronic circuits, with several years 
experience of similar work. A knowledge of 
radar c.rcuit designs and operations would be 
| an advantage. Salary in the range of £600 per 


technical assistants 


ment 


| an adv Location, special laboratory in Bedford. | 
| shire. Please 


oats 


write giving full details and 
quoting ref. 815B to Central eameae Services 
nglish Electric Co.. Ltd., 24/30, illingham 
Westminster, S.W.1. 71 52 
ANGIN NEER required 40 be responsible for short 

n production of a variety of electronic and 

Vv. nr radio equipment, good technical know- 
ledge and practical experience of job breakdown 
and prototype work essential; preference given 
to a young man who is conversant with A.I.D 


ref. 900 to- Central Personnel 
“Flectric Co,, Ltd., 24/30, 

ion, S.W.1. [7 
<n in the electronics section 
» department senior 
with experience in the 


VAC. 
of the 


lems in that field; the post is in an expanding 

<a and offers opportunity for advance- 

nt; applications, stating age, 

qualifications experience and salary required, 

should addressed to the Personnel Officer. 

Few BS Roe, Ltd., East Cowes, Isle of Sis 
717 


HERE are a number of vacancies suitable tor 
Honours Graduates in Physics, electrical or 
mechanical engineering or mathematics 
eneral gree covering two or 
these subjects. for both research and development 
work in the following fields: radio and line com- 
munications, radar, electronic instrumentation 
microwaves, ultrasonics. vacuum techniques and 
electromechanical devices; salary according to 
qualifications and experience, consistent with 
general present-day levels; there are vacancies 
for which considerable post-graduate experience 
is requ uired and others for which previous experi- 
ence is 
to students taking finals during the current aca- 
demic year; prospects of promotion are go 
and the posts all Frail within the Mullard Com- 
pany’s Superannuation Scheme.—Apply Person- 
nel Officer, Mullard Electronic Research Labora- 
tory, Salfords, Nr. Redhill, Surrey. [6883 


Mos- 


Per- | 


} 
(7033 


graduates | 
|} of ti 1.E.E. or possess equivalent —e 
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OPPORTUNITIES 
IN RADIO 


Get this FREE Book ! 
“ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali- 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele 
vision Industry. In 176 
pages of intensely inter- 
esting matter, it includes 
full details of our up-to 
the-minute home study 
courses in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
I.R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency, and 
General Wireless Courses. 
We definitely Guarantee 


“NO PASS—NO FEE” 


If you're earning less than {12 a week this 
enlightening book is for you. Write for your 
copy today. It will be sent FREE and 
without obligation. 


BRITISH INSTITUTE OF 


ENGINEERING TECHNOLOGY 


388b SHAKESPEARE HOUSE, 
1719 STRATFORD PLACE, LONDON, Wi 


TESTOSCOPE Hains tex ; 


1/30 & 100/850 volts A.C 
or D.C. Write for interest 
ing leaflet 30F. 


ELECTRONICS 


upLey) 


LTD. 
CRANMER AV. EALING.W 13. 


T Coil 
Telephone: EALing ay 


full details of | 


or a} 
more of | 


not necessary; consideration will be given | 


BC312 Receivers for 12 volt 
and BC348 Receivers for 
28 volt operation. 


BC221 Frequency Meter in 
original condition. 
State price and condition 


to 
Box No. 2400 c/o. Wireless World 


WIRELESS WorRLD 


Phe sce 


TARR 


JEWEL NEEDLES 


%& SAPPHIRE 9/11 including tax. 

GE ete A ng > and trailer for crystal 
and tic pick-ups. SAPPHIRE 

STY LUS = light werght pick-ups. 

%& DIAMOND 7 gas. plus 62/11 tax. 

To fit most light weight pick-ups. 

Pick-ups with removable ar Rey point, 
fitted at £7.13.11 plus 65/11 tax ; 8.1411 
plus 74/11 tax. 

These unique needles are unimpaired by 
years of use. 90 times harder than sap- 

phire and more shock-proof. 

STARR NEEDLES are stocked by Webb's Radio, 

Keith Prowse, Quality Mart and other good dealers. 
n cases of difficulty write direct. 


STARR BRITISH PRODUCTS 


8 DARTMOUTH PARK AVENUE, 
LONDON, N.W5 Tel. GULiiver 1131 
Export Enquiries : 

General & Overseas Trading Corp. 
6 Duke Street, St. James's London, S.VV.i 


LP. 


THE “FLUXITE QUINS” AT WORK 
Caf's Meat will win it. You see, 
Take a look through my latest T.V. 
Field glass size, 
You can clap to your eyes, 
ind all made by FLUXITE and me.” 


that FLUXITE is always by you—in 
the house.— garage — workshop — wherever 
speedy soldering is needed. Used for over 40 
years in Government works and by leading 
engineers and manufacturers. Of all Iron- 
mongers—in tins from 1/- upwards. 


See 


i TO CYCLISTS! For stronger wheels | 
! that will remain round and true, here's } 
ta time tested tip. Tie the spokes where } 
they cross with hne wire AND SOLDER. ! 
(It’s simple — with FLUXITE — but | H 
IMPORTANT. 
RS REN ANTE RE 4 
The FLUXITE GUN puts PLUXITE where you 
t by a ample pressure. Price 2/6, or filled, 34, 


FLUXITE 


SIMPLIFIES ALL SOLDERING 


Write for Book on the Art of “*80FT and 

for leaflet on CASB-HARDENING STEEL and 

TEM PERING TOOLS with FLU X1T B. Priceld.coch 

FLUXITE LTD. (Pept. oon BERMONDSEY 
STREET LON 8.E.1. 


SITUATIONS VACANT ‘ 
HOUSE (married accommodation) is avail- 
able = gaaee engineer able to take 
charge of 
ment in the ‘eld 201 j 
rtant Gatence project: 
annum, according to 
send « Bails of qua) Brg and 
experience. quoting ret. HHE, to: Box 19935 


EMALE Librarian required 
Technical pabrary. Qualifications: 
general sc.entific bt 
experience. preferably 


over 
fai detauis ot experience 
etc ED36, E.M.I. 
development, Lid., Hayes, Middiesex 
popaires by large firm in Aden to 
rical oe and radio 
(including - 9 


Engineering 
(7133 


business; nd worming 

ne ral electricity, and PM 
Certificate in Hadiote raphy essential; some 
practical experience of lesale or retail 
trade in electrical and radio applia i 


and/or ential boa'd, aus 


from ‘aaen 
cations a 
particulars, 


salary sccerding. to apa 
gee eee y ving full 
A draughtsmen, aged 22-28 
igher National certificate 
nical eng ineering, required 
e development work b: nown instrumen: 
firm for a 


electron‘c 
interest in this 


eral oni 


Ltd., “ition. Ms deve: gem engineers in the 


electronics. 


tecti 

ably possess 

feate i in electrical snotacaring but those tak- 
ing their final examination this year will also 
be considered; salaries will depend upon quali- 
fica tons. age and experie: pply in writing 
giving tull particulars and ‘quoting ; 

men ratory,”’ to amt peanes jer, 

Electric Co., Lid.. Wi h 


of similar work is essential, and familiarity 
with miniature practice is desirable; experience 
of radar circuits and technique would be an 
advantage’ senior engineers’ salaries in range 
£ r annum and juniors £600 per annum: 


. 24-30, Gillingham 8t.. Westminster 
Ww 134 
\URGERY Department .—A gee 
’ quired to operate electronic paratus for 
the recording of blood pressure ‘and other vari- 
hg during surgical operations and to assist 


mician is re- 


appease, applicants should have some pract 
experience of e.ectronic work — n 

salary in the cones of 100/- ing 

and will be determined by ase and exper sence; 

superannuation and child allowance schemes are 

in force.—Application with names of two ref- 

erees should be submitted as soon 2 

to Professor of Surgery, The Schoo 

Leeds, 2. 


A® M.nistry invites —— for yunber of 

technical posts (Grades II and III 

menham, Mariow, Bucks, and” 

Thetford, Norfolk. Cand 

apprenticeship 

followed by few years’ anpertonce in electrical 

trade, preferably radio oul able to 

interpret drawings, circuit ans and speci- 

fications and uli possess Ordinary National 

Certificate or vay and Guilds Certificate in 

relevant subject. lications would be con 


paration of:—(a) sc 

equipment and installations and the.r break- 

down in and mts. and (b) 

instructional memoranda on installation of such 

equipment in ‘aircratt. scales for 
- Grade ig 


be somewhat lower. As posts are in provincia! 
location scales are subject to reductions varying 
from £23 per annum on £460 to £30 per ennum 
on £675. Appointments Sou temporary are 

expected to be of sho: urat.on. Written 


pec! 
applications. es date of birth. nationality, 


present empio; it. mational registration 
number and full aerate "of qualifications ani 

f held (including dates) 
should Appoirtments Office: 
ert of nena oy, Nat.ona) Service, 1-6, 


wo.i. reference 
| number Kil 
sh ie sina 1 
ou original 
ele 
vised. 


rtisement n circumstance 
testimonials be forwarded Only . 
selected for interview wn am 


in view of close | 


SEVERAL Bene ayy exist in the seatanied | 
ot the Gen Co.., 


WANTED 


TRANSFORMER 
LAMINATIONS 
COPPER 


WIRE 


W 


PORCHESTER 


ELECTRICAL SUPPLY CO. LTD 


If yoa care to call at 


MODERN ELECTRICS LTD., 


164, CHARING CROSS ROAD, W.C,2 
TEMple Bar 7587 


we shoutd be pleased to demon- 
strat. and give immediate 


delivery of the 


“SOUND 
MIRROR” 


TAPE RECORDER 


as described and illustrated on 
Page 6. 


‘* NOT the cheapest but 
certainly the BEST ”’ 


S.4.E. please for -atalogue 
Export enquirves welcomed 
Recording Tape 
“Sound Mirror”? and E.M.I. 25/- ; 
G.EC. 30/- and Durex tapes 35/- 
always in stock. 


WIRELESS WorLD 


IPROVE BY TEST 
THE BEST 


Side by side demonstrations at 


IHOLLEY’S RADIO STORES 
285 CAMBERWELL ROAD, 8.E.5 


| NEW ACOUSTICAL @Q.U.A.D. RADIO 
TUNER AND AMPLIFIER 
LEAK TIi2 AMPLIFIER RCPA/U PRE-AMP. 
and SUPER-HET. RADIO TUNER 
WILLIAMSON AMPLIFIER PRE-AMP. and 
TUNER by GOODSELL Ltd. 
SOUND SALES A-Z AMPLIFIER, TONE 
COLOUR UNIT AND DX RADIO TUNER 
UNITS 
JUNIOR AMPLIFIER AND 
TUNER 
AMPLIFIERS BY ROGERS DEVELOPMENT 
CO. AND VORTEXION 
NEW McMICHAEL HIGH FIDELITY 
RECEIVERS 


Recommended SPEAKERS 
VOIGT DOMESTIC CORNER 
TANNOY “‘ DUAL CONCENTRIC " 

WHARFEDALE NEW FIVE AND CORNER 

BARKER 148a and 150 UNITS 
GOODMANS AXIOM 150 and AUDIOM 60 

DECCA CORNER SPEAKER AND LONG 
PLAYING RECORD EQUIPMENT 
TWO-SPEED MOTORS AND L.P. PICK-UPS 
RADIO AND CORNER SPEAKER CABINETS 
Open all day Saturday Callers only 
"Phone : ROD 4988 


FELICITY LP 


ROTARY CONVERTOR. 6 v. D.C. 

. ed vy. 80m a me for portable 
id Car Radi 

Dri vER TRANSFORMERS. Class 

B. Suitable ban = P/P 807's with 
monitor wind ing: 


be = TRANSFORMERS. whee 


air 
CRYSTALS. ‘500 ke/s. 
MODULATION TRANSFORM- 
ERS. U.S.A manf. Potted P/P 21! 
to single 221, Ratio! to 1.2, 100 watt 
size, Suitable P/P 807's - 807 ante 
1155. D.F. LOOP AERIA ‘ 
HAND MIKES. Mic W NSwicch 
CONDENSERS. 001 
Midget Moulded Mica wire ends 
6d. each doz. 
Please add something for Postage. 
Money Back Guarantee. 
THE RADIO MAIL ORDER CO., 
64-465, Church Lane, Wolverhampton. 


THE NORTHERN POLYTECHNIC 


HOLLOWAY ROAD, N.7. 
Principal: T. J. DRAKELEY D.Sc., Ph.D.. 
.RALC,, F.LR.L 


~~ Department of Radio and ‘Musical 
Instrument Technology. 


_ Aucust, 1951 


| SITUATIONS VACANT 
Miia have WIR no gy a rn tl Bn 


} ants for 
Division. 
saee, prefera 


levision equipment wou 
Successful candidates will be paid a salary in a 
on rises to a er of £515 pa 
<i scheme is in operation.—Please 
ving full eptaits and quoting reference 
Central Personnel rvices, Bngtish 
Electric Pes Ltd., 24/30, Gillingham St., es 


don, hag 
Ye Geta ex-Service men are invited to send 
Seals of their qualifications and. experi- 
h Laboratories of the 
East Lane. 
.. there are a number of 
excellent opportunities at Wembley and Stan- 
more for young men with « educational 
backarounds; vacancies exist in many fields of 
esearch work and facilities are available for 
suitable — to continue their studies to de: 
or Higher Re Certificate standard 

wri 


ane? = rsonnel Officer (Ref. 
G/600) "tivine full details of age and 
experience (7002 


ARCONI'S WIRELESS TELEGRAPH Co., 
Ltd., have vacancies for project engineers 
in their Broadcasting Division. Applicants must 
have experie' 
maintenance of broadcasting or television trans- 
mitting or studio equipment. Some design ex- 
perience would be an advantage. Successful 
ae pe 2S be paid a salary in the grade of 
£440 ify . the starting point bein 
dotorauimed m,! e applicant’s qualifications an 
experience. he company Operates a staff pen- 
sion scheme. mgr write, ging full details, 
to bar ia ersonne! Services. 
oe td., 24/30, bee 
095 


ERSONNEL experienced in the eiiiadianns 
and repair of electronic control equi nt 
| —_ radar equ ~ as applied to anti-aircraft 
ims, are required for employment as civilians 
fn the following areas: Guildford, Portsmouth, 
Southampton, Bristol, Gloucester, 
Central Dorset 


. linked to the age of 
. One increment ng ye for each year be- 
low 26 years 3 " 


rivi 

tai rience. techn ale Sy ys 

oan service a held (if any), shoul ld be 
A.D.M.E. H.Q., 2 A.A. Group Barrosa ane. 
Stanhope Lines, Aldershot. Hants. (7205 
IRECTOR of engineering required to take 
charge of a highly technical research and 
development company in the Greater London 
area (a subsidiary of a large engineering Public 
company); applicants must possess a first-class 
honour degree and have specialised in 
electronics, considerable experience is essential 
in the direction and management of research 
establishments, and the ability to guide and 
design 


sala: the ibility of an exceptional house 
| and "Rxcellen: lon, 
facilities; S replies will be treated in full con- 
fidence; write giving full details of qualifications, 
ast experience and salary required to the 
anaging Director.—Box 2142. [7079 


M"s ISTRY of Civil Aviation.—Applications 
are invited for appointment as radio 
perator grade II for service at Ministry of Civil 
| Aviation aerodromes and radio stations in the 


it the time of application, and 
| pees the Postmaster General’s certi- 
| ficate of proficiency in radio-telegraphy, or the 
aircraft radio-telegraphy operator's licence, with 
og experience as a wireless operator in 
M. Forces, the Merchant Navy, civil aviation, 
etc., and should preferably have had experience 
~A _teleprinter Operating; ex-service candidates 
| not possessing these qualifications will be con- 
| sidered if they possess eo service “* trade’ 
j ined wit 


per pa ny toeeeah ‘ides 
| by annual increments to 149/- per week and 
119/- eptere —Apply by 
application forms and further rticulars 
| Las oe of teil Aviation, 19/29, Woburn Place, 
mdon, W.C.1, quoting reference Est. in/RD 


——— or 


‘ 
SITUATIONS WANTED 

| A MBttious young man, aged 35, 13 years’ 

| exp. in marine radio communications, at 

——_ employed as T.V. service engr. by lead- 


a Full-time Day Courses in 


TELECOMMUNICATIONS ENGINEERING 


in preparation for all 
in this subject. 
Fitcasai Wchemeoees and workshop 
experience provid 
Prospectus free on application to Secre- 
tary. New term begins September 24th 


rer, desires progressive post.__Box 

| 2612 17140 

HREE engineers qualified in all branches of 

radio and electronic design, survey w.~k 

| abroad, planning and administration, technicel 

sales and languages, would like to form the 

or © <. c technical expedition or fleld trip.— 

Ox 

OURO ae with own car and central 

office main Lancs esires to 

| represent veputenie radio, television and_ elec- 
trical manufactures, ex-Merchant Navy R.O. an 
general knowledge 

apparatus; all 


of 
| radio and electrical enawiriet 
Box 2680. 


answered. — 


mree | 


mce in installation, operation and | 


-term prospects with pension j 


— in their Broadcasting | 


SERVICE ENGINEER'S 
FIRST CHOICE 


ANOTHER OF BROOKES 
FAMOUS CRYSTALS 


TYPE ‘*SM’’ 
Range 3 to 17 me/s. 


Hermetically sealed 
metal can 1.125” high 
under pins, 0.825" wide, 
9.457" thick, with 3'32” 
diameter pins at 0.490" 
centres. 


BROOKES CRYSTALS LTD. 


10, Steckwoll London, 8.£.10. 
Phone : Chtomich in Cables Xtah Xtals London. 
Grams: Xtals Green ’ 


TRANSFORMERS & COILS 
TO SPECIFICATION. 


MANUFACTURED OR REWOUND 
Filter Coils i 1% a Speciality. 


JOHN FACTOR LTD. 


9.11 EAST STREET, TORQUAY, DEVON 
"Phone: Torquay 2162 


RADIO G200 OFFERS 
Type 9B. Rectifiers. 400-415-440 Volts 
3P. 50~ input to 36 Volts 50 Amp 
D.C. output. 
Price £35.0.0 
TRADE & OVERSEAS ENQUIRIES INVITED 


ARTHUR HOILE esiicdet™eare 


MORSE CODE TRAINING 


COURSES for BEGINNERS 

and OPERATORS, also a 

SPECIAL COURSE for 

passing the G.P.0. Morse Test 

F im for securing an AMATEUR’S 

| ‘ TRANSMITTING LICENCE. 


| Ona! Send for the Candler 


| } BOOK OF FACTS 
" it gives details of al! Courses. 


THE CANDLER SYSTEM CO. 
(SSW), 52b ameanon 1aD.. KENSINGTON 


Risen System Ce., Denver, Colorado, U.S.A. 


UGUST, 1951 


SITUATIONS WANTED 
Ravi. and television service manager. 20 
years’ experience retail trade, —? capable 
engineer and good organiser.—Box 


BUSINESSES FOR SALE AND WANTED 


( LD-ESTABLISHED radio T/V elec. con- 
business East Si — 
shop ge work and store rooms, 2 v 
ail trade fittings, 
possession, 
om application; 
2676 


R ADIO and television, gy retail busi- 
ness, main street, op @ wo; 
Manchester yenidential Giatrics 
Moss service area, er 
r health reasons — Sell oe highest 
; ing turnover was over £10,000 949- 
Gniimi ted opportunities with future te e- 
vision boom; low rented shop with house which 
] available as soon aS present OWMer re- 
moves: leadi: es held include 


Ekco. ae ish bes ye Fer- | 
3 Scot! 


t. 
Vactric 

approx. 
orkshop rent 10/- 


£17. Pai IDe 1 I 
rincipals wey . x | 
(fost | 


**Youcan rely onus” 
FOR CLEAN COMPONENTS AT COMPETITIVE 


(MMEDIATE DISPATCH 


MIDGET COIL-PACKS 


These are an ideal miniature Coil-Pack 
especially suited where space is limited. 
They consist of iron-cored miniature coils 
for both Aerial and Oscillator stages, built-in 
Wavechange switch and midget trimmers. 
They are intended for an |.F. of 465 Ke/s. and 
LF. Transformers type RS/GB 465 (12/6d 
per pair) are the ideal companions for a 
trouble-free superhec. 


TYPE “a” 

MW/LW/GRAM. Ranges: 200-550 metres, 

800-2,000 metre: 

SIZE : Length Afi. Width tin. Depth tin. 

Ty?e “Ss” 

MW/SW/GRAM. Ranges: 200-550 metres, 

17-50 metres. 

SIZE: As Type “&.” 

Tyee “Cc” 

LW/MW/SW. Ranges: 800-2,000 metres, 

200-550 metres, 17-50 metres 

SIZE : Length 3pin, Width, iin. Depth I fin. 

TYPE “Rand “S” each 28-. TYPE “C” 

each 32/6. Post 6d. 

All coils enclosed—ali iron-dust 

adjustable. Completely wired, only “Se 

connections needed to external circuit. 
Catalogue with Data, 6d. 


AERIAL FILTERS 465 K/cs 6/3 Post 3d. 


RADIO SERVICING Co. 


444, Wandsworth Road, Londen, 8.W.2 
Phone: MACaulay 4155. 


28, Tram, Wandsworth Rd. 8.R. Station 
Open tii 6.30 p.m. 


Byeinnsses Rs. 4 atfes AND WANTED 


unity for Serviceman: 
sing non man radio and T sales 
ous owner 25 yore. with a 


country 
owner retiring; capital Fequired aparox. £2 $00. 
—Full retiring from Box 2599 {7110 


E 


M 
I 
ee f 


TECHNICAL TRAINING 


ve the world flerironic television 
ee now giving we finest home study 

television moderate terms—facilities for 
asy payment: tree brochure vin a was 
a 


Dp-ication to Registra 
—E.M.1. Institutes. 1 Pembridge Sq London 
| Ww. 1-2. {0179 


2. Bayswater 5131 


ITY & Guilds (Electrical, etc.). on “ 
| * . er 95% suc- 


176-page hi: 7. free and post — 
(Dept pt “Seah. 17. Stratford Place. London 


AINTS, Rane eng pig eTc 


AINT yon ha post free; cellu- 
Pj ose and 


sy age rit. and all sprayi 


wisites eupplled plosue free.—Leonar 
Brooks. 10207 


w 


53, 
r writen 
ADIO training.—P.M.G. exams. and 1.E 
joma; 


| 


91 


UITION 
JEE the world, 6D Radio Officers required: 
send 2d stamp for prospectus to Britain's 
‘ending college; we — 


most, in shortes' 
| at lowest cost.—Wireless College, Colwyn 


us 5 prporteter ot of Ri potent No. 602147. 


potas 
7) XPERT service for all ki of Wpepritiag 
and duplicating: highly ae pe A 
nical termino ology; —Miss Stone, 447 Berend. 
W.c.2. Tem 17 
BOOKS, INSTRUCTIONS, ETC. 
3. Ce Wireless Worlds, 1938, 
& issues; 1 
saptes xs Television, 1938, 
issues.—Offers to Mrs. Day, “ Ferniea. 
by St. Michael” nr. Gt. Yarmouth. 
.P.R.E. Technical Publications; 5,000 align- 
ae sv) for superheterodynes, 4/9 post 
ctical Radio Engineer. oa 


The 
| pahnece ttt the Institute. sample co; 


| London 'N 


E. | 
prospectus free.—Technica! Co.- 
lege. Hull. folll 


If RELESS rating; attendance and postal | 


me for i reply to Mange, The 
wrelens | School, . Lond 
OTHING role _ ‘success What we 
have done a Gounad times we can 


do 
again, for you.—See the B.N.RS. “advt. page 78. 


-M.1.Mech.E., A.M.Brit.1. R. z.. 


ing, é write “ir. Tie ndbook- : 
a ‘EST. (Det. 3878 sgn he Place. in 
mn, W.1. 


Technol 
Li 


ORWOOD Technical College. W. Norwood, 
London, 


S.E.27.—Puli-time, part-time day | 


| and evening courses in radio otra evision (tech- 


and servicing), radar line; prepara- | 
TL rag ks wor c. G., Pull 


. Amateur Transmitting 
free telecom. prospects (A) 
70). [6601 


from the ssamenay: a 


col 
cate 


py hme I Ry course for radio trades | 


Ss di was. a:so_ posta! 
urses —y 8. Mu a and ‘an a class Certif- 
Ss and Am: 


or Radio “iansn 
wADDly British. “Schoo! ot RT er 


a. C.apham Rd 


te! 


rience in coaching *students in wireless | 
jects fo124 | 


egraphy and allied sub 
HE Institute of Prac ractical, "Ratio Engineers 


rfie 
End, London, N 


The VOIGT Soe is still ahead of all 
hers. P.M. Unit with 
N ay 00 line gap flux £40 
y ex works. 
Corner Horns (in the 
white) £19.10.0 or 
247 .10.0 ex works. 


A 

VOIGT PATENTS LTD. 
§ $.E£.26 SYD6666 

Sole makers of VOIGT Products 


INSIST ON 
Mh 


“WAGNAVISTA 


T ELEVIS | LE 
There is a model designed especially for 
receiver 


Name of your local Agent from : 
METRO PEX LTD. 
42a Denmark Hill, London, S.E.5 


CRYSTAL SET COMPONENTS 
Germanium and Crystai Diodes 
Permanent Be catewhisker detectors and 
crystals. cond —head- 
conn taco 8, receivers. Quotations 
and lists on application. 
BRITISH DISTRIBUTING Ce., 
66, HIGH STREET, LONDON, N.8 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD BAR SHEET, TUBE. STRIP. WIR® 
3,000 STANDARD STOCK SIZES 
No Quantity too Small. List on app lication 
London:H. ROLLET & Co. Ltd. Liverp’!: 
6, Chesham Place, S.W.1 Kirby Estate 
SLOane 3463. SIMONSWOOD 3271? 


members. oo examination. data L- ee 
“Secretar. P.R.E.. 20. Fairfield 


AWWW aan 
RELIANCE MNFG.,CO. (SOUTHWARK), LTD 


SIGNAL GENERATOR. Test Ser 
Range 20 to 88 Mc/s. in 4 bands. Crystal 
controlled, 2 crystals, Vernier adiustment. 
Brand new. ‘tiput 80 and 115 voles, 1,000 
cycles, £20 ; or 230 volts 59 cycles, £25. 
SIGNAL GENERATORS. 1.72 |. Ex- 
U.S.A., range 100 kc. to 32 Mc/s. in five ranges, 
400 cycle modulation, output 30,000 micro- 
volts, in metal cabinet. Crackle finish with 
carrying handle, for 110-125 volts A.C 
operation Brand new, unused , £19/10/-. 
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For the alleviation and care of the 
interference with Television, from 
motor cars, lorries, vans, 
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Condenser leadership 
-from the nside/ 


Robust brass clamp to Moulded case of high 
maintain stability, while grade low-loss material. 
avoiding R.F. heating 

internally. 


Mr. Quest 
Mr. Test 
Solid filling prevents 


vibration and ensures 
effective sealing. 


Series element con- 
struction; finest 
quality micaand pure 
tin foil, vacuum- 
impregnated — each 
element being indi- 
vidually tested and 
adjusted. 


Mycalex end Insulation 
of adequate proportions 
to prevent flash over 
to clamp. 


T.C.C. Condensers have an unrivalled reputation for one of the 
most stringent applications—transmitting. The range extends 
from the miniature shown here to large steel or aluminium tank 
types for use in transmitters with outputs ranging from milliwatts 
to kilowatts. The higher power applications, being extremely 
specialised, require individual design and treatment, but throughout 
there is the same assurance of low power factor, stability of capacity, 
and ample safety margin in the voltage and power ratings —all 
contributing to a unit which satisfies the most exacting demands. 


Meet us at THE RADIO SHOW, STAND No. 97 


MICA TRANSMITTING CONDENSERS 


THE TELEGRAPH CONDENSER CO. LTD. (RADIO DIVISION) - LONDON - W.3 + Tel: Acorn 0061 (9 lines) 
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The Finest Cored Solder in the Wold 
features the first full-scale factory production 


of radio receivers at a 
NATIONAL RADIO EXHIBITION 


Once again, the makers of Ersin Multicore are the only 
solder manufacturers exhibiting at the National Radio and 
Television Show. 

On Stand 48, in the centre section of Earls Court, you 
will be able to see probably the largest working exhibit ever 
shown at a Radio Show. 


1947—BUSH 


At Radiolympia, 1947, 38,500 Ersin Multicore soldered 
joints were made by Bush operatives in the assembly of 
radios on the Ersin Multicore Stand. 


1949—E.M.1.—H.M.V. 


Visitors at one of Ersin Multicore Stands at the 1949 
Radiolympia saw the precision soldering of R.F. units of 
H.M.\V. television receivers by operatives from E.M.I. 
Factories Ltd. 


1950—G.E.C. 


Operatives from the Radio and Television works, 
Coventry, assembled sub-decks for G.E.C. Television 
Model BT2147 on Multicore’s stand at the Castle 
Bromwich Show. 


Staff from E. K. Cole Ltd.’s Southend-on- 
Sea Works will be actually manufacturing 
Ekco Radio Sets on the Ersin Multicore . 
Solder Stand, from the assembly of the 
parts to the installation of the completed 
chassis in the cabinet. 


ERSIN MULTICORE SOLDER 


Leading manufacturers in all parts of the world know that the efficiency 
of their equipment depends om the quality of the solder they use—that is 
why they use only Ersin Multicore, the Finest Cored Solder in the World. 


SIZE 1 CARTONS 5/- RETAIL 
Catalogue Ref. No. Alloy Tin/Lead S.W.G. Approximate length 
per carton 


C 16014 4 ’ 13 feet 


MEET US AT 


“C 16018 60) 37 feet THE RADIO SHOW 
Cc 14013 13 feet_ EARLS COURT 
C 14016 26 feet London Aug. 29-Sept.& 


MULTICORE SOLDERS LTD., MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1. Tel.: REGENT 1411. STAND 48 


